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customers enjoy 
“PROFESSIONAL TREATMENT” 


In television service as in any profession, whether it be 
barber or doctor, the client places great emphasis on the 
way you go about your business. Professional treatment of 
the customer creates confidence in your service and ulti- 
mately results in his satisfaction. 


One way to insure this customer good will in TV service is 
to combine ton-aualitv materials with your skilled, technical, 
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Nothing takes the place of PRACTICAL 
EXPERIENCE. That's why NRI training 
is based on LEARNING BY DOING. You 
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yractical experience 
“Ee PLUS opportunity is the PERFECT COM 
BINATION for job security, advancement. When times 
gets PROMOTED. When jobs are scarce, the trained 
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the lessons. I start sending you special booklets that show you how to 
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er and correct set troubles, helps you make money fixing neighbors 
spare time while training. Many make $10, $15 a week extra th 


are good, the trained man makes the BETTER PAY 
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Joe Travers, Asbury Park, 
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customers enjoy 
“PROFESSIONAL TREATMENT” 


In television service as in any profession, whether it be 
barber or doctor, the client places great emphasis on the 
way you go about your business. Professional treatment of 
the customer creates confidence in your service and ulti 
mately results in his satisfaction. 


One way to insure this customer good will in TV service is 
to combine top-quality materials with your skilled, technical, 
workmanship. With dependable products, you can eliminate 
costly call-backs and build a reputation for quality service 


You can depend on Du Mont quality picture tubes to do 
more for your service. 
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TELEVISION 


Making Jobs, Prosperity 


25 million homes have Television 
sets now. Thousands more sold 
every week. Trained men needed 
to make, install, service TV sets. 
About 200 television stations on 
the air. Hundreds more being built. 
Good job opportunities here for 
qualified technicians, operators, etc. 
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Good Jobs Like These 
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nician, Chief 
Operator, Power 
Monitor, Record- 
ing Operator, 
Remote C ontrol Operator. SERVIC- 
ING: Home and Auto Radios, Televi- 
sion Receivers, FM Radios, P.A. Sys- 
tems. IN RADIO PLANTS: Design 
Assistant, Technician, Tester, | 
iceman, Service 


| TRAINED 
THESE MEN 


“Am transmitter-studio 
operator at KPAT. Most 
important day of my life 
was when | enrolled with 
NRI Elmer Frewaldt, 
Madison, S. Dakota. 


“Made my first $100 from 
spare time work before | 
tinished my course 
average better than $10 a 
week, spare time.’ 
Borer, Lorain, Ohio 


Serv- 
Manager. SHIP 
AND HARBOR RADIO: Chief 
Operator, Radio-Telephone Opera- 
tor. GOVERN MENT RADIO: Op- 
erator in Army, Navy, Marine Corps, 


Now | 


—Frank 


4 "A 
“I've come a long way in 
Radio and 


graduating 
business on Main Street.’ 


Forestry Service Dispatcher, Airways 
Radio Operator. AVIATION RADIO: 
Transmitter Receiver 
Technician, Airport Transmitter 
Operator. TELE- 
VISION: Pick-up 
Operator, Tele- 
vision Techni- 


Television since 
Have my own 
Technician, 
Joe Travers 
New Jersey 


Asbury Park, 


| didn’t know a 
about Radio. Now have a 
good job as Studio Engi- 
KMMJ."’ — Bill 
Central City, 


thing 


neer at 


Delzell, cian, Remote 


Nebraska. 


Mail Today-Tested Way to BetterPay 


1954 


Control Operator. | 


SULT, 


Americas Fast Growing Industry 
Offers You Good Pay, Success 


Training PLUS opportunity is the PERFECT COM- 
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ADVANCE! Raise your earning power-learn 


RADIO-TELEVISION - ELECTRONICS 
by SHOP-METHOD 
HOME TRAINING rere 


GOOD JOBS AWAIT THE 
TRAINED RADIO-TV TECHNICIAN 


There is a place for you in the great Radio-Television- 
Electronics industry when you are trained as National 
Schools will train you at home! 
Trained technicians are in growing demand at good pay 
—in manufacturing, broadcasting, television, communica- 
tions, radar, research laboratories, home Radio-TV service, 
and other branches of the field. National Schools Master 
Shop-Method Home Training, with newly added lessons 
and equipment, trains you in your spare time, right in 
your own home, for these fascinating opportunities. 
OUR METHOD IS PROVED BY THE SUCCESS OF 
NATIONAL SCHOOLS TRAINED MEN, ALL OVER 
THE WORLD, SINCE 1905. Riso ¥ 
EARN WHILE YOU LEARN Ber tee 


: . ’ receive this 
Many National students pay for all or part of their train- f Multitester 


ing with spare time earnings. We'll show you how you can 
do the same! Early in your training, you receive “Spare- 
time Work”’ Lessons which will enable you to earn extra 
money servicing neighbors’ and friends’ Radio and Tele- 
vision receivers, appliances, etc. 


Superheterodyne Receiver 


LEARN BY DOING 

You receive and keep all the 

FREE! RADIO-TV BOOK modern equipment shown 

AND SAMPLE LESSON! above, including tubes and 

T.R.F. Receiver Send today ‘or valuable, professional qual- 


National Schools‘ new, ity Multitester No extra 
Signal Generator ~” Audio Oscillator illustrated Book of Oppor- charges. 


tunity in Radio-Television- 
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National Schools prepares you for your choice of many Sample Lesson.-No a tk rp ae 
job opportunities. Thousands of home, portable, and auto ne obligation. Use the MAPLE LESSON 
radios are being sold daily—more than ever before. Tele- coupon now—we'll 
vision is sweeping the country, too. Co-axial cables are answer by return 
now bringing Television to more cities, towns, and farms airmail. 
every day! National Schools’ complete training program APPROVED FOR 
qualifies you in all fields. Read this partial list of opportu- VETERANS Beth 
nities for trained technicians: AND ¢ id 4 
Business of Your Own e Broadcasting NON-VETERANS | Resident an 
Radio Manufacturing, Sales, Service « Telecasting Check coupon below Home Study 


Television Manufacturing, Sales, Service Courses Offered! 
Laboratories: Installation, Maintenance of Electronic Equipment 


Electrolysis, Call Systems : NATIONAL sc HOO LS 


: | 
pane 5 a oe He re — —— en LOS ANGELES 37, CALIFORNIA « ESTABLISHED 1905 
oun ystems an elepnone omponies, Engineering ims IN CANADA;-8!| W HASTINGS STREET, VANCOUVER, B.C 


Theatre Sound Systems, Police Radio 
And scores of other good jobs in many related fields. 














(mail in envelope or past« 
TELEVISION TRAINING NATIONAL SCHOOLS, Dept. RG. 74 
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2 Comp fefe line widely romored on /V 
widely promoted to consumers on TV ALL 
CDR ROTORS are PRE-SOLD for you through 
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week exploiting the advantages of the COR 
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completely merchandised...the easiest to sell 
TR-1 ali purpose rotor with meter dial cabi in addition to the TV spot coverage 
there are newspaper mats window streamers 
net envelope enclosures and an animated 
point of sale display all the tools you need 
TR-12 al! purpose rotor for large TV antenna to sell the BEST SELLING ROTOR! 
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All Electronic Parts 
YOURS TO KEEP! 


practical projects 


aN WITH THESE 
seecenat PART Si 
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@AHELP YOU LEARN 


RADIO-ELECTRONICS Now ... at home in spare time you can get BOTH the very 


training and subsequent Employment Service you need to help you start earning real money in 

A America's thrilling, multi-billion dollar opportunity field of Television-Radio-Electronics. Now 

that Television is coming to almost every community, here is a chance of a lifetime to prepare 
to cash in on one of Television's great expansions. 


D.T.1.’s amazingly practical home method enables you to set up your own HOME LABORA. 
TORY. You get many Electronic parts which you mount on individual bases with spring clip 
connectors. Tops for experimenting! Add or remove parts in a jiffy. No wasted hours of 

soldering and unsoldering for each project. You spend minimum time to get maximum 
\ knowledge of important circuits that really work. In fact, you get exactly the same type of 


basic training equipment used in our Chicago training laboratory—ene of the nation's 
finest. 


Build and KEEP This VALUABLE TEST EQUIPMENT 


Your home laboratory projects also include building and keeping a versatile 5 inch 

Oscilloscope and precision Jewel Bearing Multi-Meter. These quality commercial test 

instruments help you EARN WHILE YOU LEARN and will prove mighty valuable, 

Build and keep this BIG DT should you later decide to start your own full time TV-Radio service business. You 


t ‘ also build and keep a quality 21 inch TV SET. 
Engineered TV set—easily D.T.1. Provides EVERYTHING YOU NEED to master TELEVISION 
converted to U.H.F. (DTI offers 


In addition to your home laboratory and easy-to-read lessons, you even use 
aie HOME MOVIES—a wonderfully effective and exclusive D.T.1. training 
another home training, but advantage. You watch hidden actions... see electrons on the 4 
without the TV set.) march. Important fundamentals . . . become **movie ; 
‘ clear,” helping you learn faster... easier . . . better. 
- Bee. 
Full time Residential training in D.T.I.'s great i) 
Chicago laboratories also available. MAIL COU- ' 4 [ 
PON TODAY for all facts. (If subject to Military rae ‘¢ 
Service, you'll espe- ye a. (9 
cially welcome the } A ey) 
information we hove E a 
< ES ) 
for you.) ¥ ‘ 
D.T.1.’s Training ~~ HOME MOVIES 


: , : \ is available in Canada : 
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DEVRY TECHNICAL INSTITUTE 
4141 BELMONT AVE., CHICAGO 41, ILL. DEPT. RE-7-K 


mM 


1 would like your valuable information-packed publication 
showing how I can get started toward a good job or my own 
business in Television-Radio-Electronics. 


ECH Name 

AFFILIATED WITH Street__ 
DEFOREST’S TRAINING, INC. 

CHICAGO 41, ILLINOIS City 
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GET OFF THE SPOT 





TECHNICIAN PROGRAM 


Once you gain the confidence of customers, you’re on your way to increased volume and 
profits. The Raytheon Bonded Electronic Technician program is designed to help you do 
just that. The Raytheon Registered Bond Certificate, the Raytheon Creed Display Decal and 
Identification Cards, featuring your bonded status and the fine Raytheon ‘‘Code of Ethics’’, 


inspire customer confidence. And a recent survey proved that wherever Raytheon Bonded 
Technicians took full advantage of their Bonded status — used it to in- 
spire customer confidence — business improved by at least ten per cent. 


Ask your Raytheon Tube Distributor if you can qualify for this im- 
portant sales advantage. If you can, the bond is yours at no cost to you — 


it is Raytheon’s investment in your future. 


RAYTHEON MANUFACTURING COMPANY 


RAYTHEON MAKES ALL THESE: 


RADIO-ELECTRONICS 





Let me send you FREE 
the entire story 


Just fill out the coupon and mail it 
1 will send you, free of charge, a 
copy of ‘‘How to Pass FCC License 
Exams,"’ plus a sample FCC-type 
Exam. and the amazing new book- 
let Money-Making FCC License 
Information."* 


CARL E. SMITH, E.E. 
President 


1! can train you to 
License Exams in a minimum of 
time if you've had any practical 
radio experience — amateur, Army, 
Navy. radio servicing, or other. My 
time-proved plan can help put you, 
too, on the road to success 
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TO TRAIN AND COACH YOU AT HOME IN 
SPARE TIME UNTIL YOU GET 


YOUR HOC LICENSE 
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Army Navy radio 
experimenting 
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JOB OFFERS Like These 


to Our Graduates 


Nationa 


Every Month 


We v 
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These are just a few examples of the job offers that come to our office 
periodically. Some licensed radiomen filled each of these jobs . i 


might have been you! 


HERE'S PROOF FCC LICENSES Are OFTEN SE- 


CURED IN A FEW HOUR 


S OF STUDY WITH 


OUR COACHING at HOME in SPARE TIME 


Name and Address 

Lee Worthy 

<210', Wilshire St., Bakersfield, Calif, 
Clifford E. Vogt 

Box 1016, Dania, Fla. 
Francis X. Foerch 

8 Beucler Pl., Bergenfield, N. J, 
S Set. Ben H. Davis 

317 North Roosevelt, Lebanon, U1. 
Albert Schoell 


110 West lith St.. Escondido, Calif, 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
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Desk 


SMITH, E ECE 
4900 
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Our Amazingly Effective 
JOB-FINDING SERVICE 
Helps CIRE Students Get Better Jobs 


Here are a few recent examples of Job-Finding results 


GETS FIVE JOB-OFFERS FROM BROADCAST STATIONS 
“Your ‘Chief Engineer's Bulletin’ is a grand way of obtaining er yi 
Graduates who have obtained their ist class license Since my 
the list | have received calls or letters from five stations in the 
am now employed as Transmitting Engineer at WMMT 
Eimer Powell, Box 
GETS CIVIL SERVICE js0B 
“| have obtained a position at Wright-Patterson Air For 
Junior Electronic Equipment Repairma The Employr 
pared for me had a lot to do with my landing this 
Charles E. Loomis 


f your 


6 Base nyt Ohio, as 
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fesirable p 


i516 Genessee Ave 


Ohio, 





GETS AIRLINES JOE 
“Due to your job-Finding Service. 1 } 
many offers from all over the unt 

job with Capital Airiines i Chi 
chanic,"’ 


Harry Clare, 45 S. Drexel £ 











Your FCC ticket is required by most em- 
ployers as proof of your technical ability 








CLEVELAND INSTITUTE 
OF RADIO ELECTRONICS 
Desk RE-66 


4900 Euclid Bidg., Cleveland 3, Ohio 
(Address to Desk No. to avoid delay) 
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| LIMITED OFFER 
4 H EAVY- DUTY From July 1 through August 31... Your 
TOP lj ALITY CBS-Hytron distributor will give you 1 
7 Q Pliers Kit Stamp with your purchase of 

7 4 PLIERS KIT 25 CBS-Hytron receiving tubes. 


with 10 CBS-Hytron Pliers Kit Stamps 


A 
———e> 108 
= 3 —— __. UST VALUE 
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PICK UP THESE FINE IMPORTED TOOLS. Examine the beautiful finish of their 
drop-forged tool steel. Try their comfortable handle grips. Feel the precise 
balance .. . the powerful leverage. Go ahead! Cut some eight-penny nails. 
Like cutting cheese, wasn’t it? And not a trace of a nick in the tough, care- 
fully matched jaws. 
You will be proud to own these husky, quality pliers. Tested . . . guaranteed 
... they can take it. And did you notice that two are unique? Nothing else 
just like them . . . they are ‘‘musts”’ for your tool kit. Yes sir, this free Pliers 
Kit (packed in an attractive, handy plastic case) is an offer you cannot 
afford to miss! 
The 62 -Inch Hiagonals are husky, box-joint, fully polished side 
cutters with precisely matched jaws. Size is right: Compact, 
but big enough... with comfortable, full-fashioned, full- 
polished handles . . . to do repeated, tough cutting jobs with 
ease. Get This Pliers Kit Stamp Book .. . 
» The 8-Inch Long-Nose is unique. Extra-long (2%, inches), and stamps from your CBS-Hytron distribu- 


spring-tempered jaws combine with extra-long, knurled tor: One Pliers Kit Stamp for 25 CBS- 
handles for powerful leverage. Hand-honed cutting knives. % ‘ le 

Beautifully chrome-plated Hytron receiving tubes. Each Stamp is im- 
The 6-Inch All-Purpose is also unique. Combines: Flat and printed with your CBS-Hytron distributor's 
round nose. Jaws shaped for positive gripping. Two wire code number. Redeem your Stamps with him. 
strippers. Two side cutters. Finish of bindice is gun-metal; 


; This offer is valid i here suc 
jaws are fully polished. This tool has everything. is offer is valid only in areas where such 


offers are legal .. . and it is limited: July 1 
through August 31. Don’t miss it. Be sure to 
get your free CBS-Hytron Pliers Kit. See it 


at your CBS-Hytron distributor’s . . . today! 
YT Me 0 CBS-HYTRON Main Office: Danvers, Mass. 


Manu locturers of 


Receiving Tubes Since 1921 A Division of Columbia Broadcasting System, Inc, 


A member of the CBS family: CBS Radio +» CBS Television * Columbia Records, Inc. » CBS Laboratories » 
CBS-Columbia + CBS International » and CBS-Hytron 
RECEIVING TRANSMITTIN SPECIAL-PURPOSE ° TV PICTURE TUBES ° CRYSTAL DIODES AND TRANSISTORS 
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Home Study Courses 


TELEVISION SERVICING 


offered by 


RCA INSTITUTES 


Study Television Servicing—from the very source of the latest, up-to- 
the-minute TV and Color TV developments. Train under the direction 
of men who are experts in this field. Take advantage of this oppor- 
tunity to place yourself on the road to success in television. RCA 
Institutes, Inc. (A Service of Radio Corporation of America), 
thoroughly trains you in the “why” as well as the “how” 

of servicing television receivers. 


FIRST HOME STUDY COURSE 
IN COLOR TV SERVICING 


Now you can train yourself to take advantage of the big 
future in Color TV. RCA Institutes Home Study Course 
covers all phases of Color TV Servicing. It is a practical 
down-to-earth course in basic color theory as well as how-to- 
do-it servicing techniques. 


This color television course was planned and developed 
through the combined efforts of instructors of RCA Institutes, 
engineers of RCA Laboratories, and training specialists of 
RCA Service Company. You get. the benefit of years of RCA 
research and development in color television. 


Because of its highly specialized nature, this course is 
offered only to those already experienced ir radio-television 
servicing. Color TV Servicing will open the door to the big 
opportunity you’ve always hoped for. Find out how easy it 
is to cash in on Color TV. Mail coupon today. 


SEND FOR FREE BOOKLET Color 
Mail coupon in envelope or paste on a - 
postal card. Check course you are inter- Tele jision 
ested in. We will send you a booklet that 

gives you complete information. No sales- 

man will call. 


RCA INSTITUTES, INC. 


4 SERVICE OF RADIO CORPORATION of AMERICA 
390 WEST FOURTH STREET, NEW YORK 14, N.Y. 
; Petes, 
ont, aaah aan 


HOME STUDY COURSE IN 
BLACK-AND-WHITE TV SERVICING 


Thousands of men in the radio-electronics industry have 
successfully trained themselves as qualified specialists for a 
good job or a business of their own—servicing television 
receivers. You can do this too. 


This RCA Institutes TV Servicing course gives you up-to- 
the-minute training and information on the very latest 
developments in black-and-white television. 


As you study at home, in your spare time, you progress 
rapidly, Hundreds of pictures and diagrams, easy-to-under- 
stand lessons help you to quickly become a qualified TV 
serviceman. 


There are ample opportunities in TV, for radio servicemen 


who have expert training. Mail coupon today. Start on the 
road to success in TV Servicing. 


MAIL COUPON NOW 


RCA INSTITUTES, INC 
Home Study Dept. RE-754 
350 West Fourth Street, New York 14, N. Y. 


Without obligation on my part, please send me 
copy of booklet on: 


be: (please print) 
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New Winegard 
INTERCEPTOR 


eT g- lel Mr -lale Mi -lelel-ti- Mi ial-me- ile lal | 
Focuses it...like a Lens 


@ Completely new in appearance. Con ste f i ctr 

Sensational in results! The new INTERCEPTOR antenr 

ymbines the famous Winegard Multi-Resonant Dipole w 

st sensational electror 

s Focusing.” This excl 
jrabs the signal out of the 
irtven element the same as an 
> result elimitic-Mmellelaleltl 1h melaiL 


PW olionitia melo lalil male), mlaleleit. | able 


@ Never before has one antenna incorporated so many outstanding 
and exclusive features. The INTERCEPTOR gives highest possible 
gain and still maintains rejection from the back and sides 
dal aea-y Lib me Jalehe Melt) M@oteleonar: lalel-)Mlali-lal-14-1ala 0m it i 2/-lel idol a-ak 
Focusing makes it an ideal fringe area antenna without 

the bulk requyed by present fringe ar tenn as. Small, light 
weight and compact, the INTERCEPTOR's neat appearance will 


stom lelela-ler litem oh mel calla Mel Mmaal-Milal-) t@malelaal-y 4 


Attention: Servicemen! You will notice we show no charts trying to 
establish fabulous claims. We suggest you order a Winegard 
INTERCEPTOR today. If your regular jobber does not have it, please contact 
is. Test it for yourself. The INTERCEPTOR is its own best salesman 


e A Winegard Exclusiv 
e All channels (2-13 


For complete information on the Winegard 
INTERCEPTOR VHF antenna. with exclusive 


Light, rigid, quick Electro-Lens Focusing, send for Bulletin No. L-4 


Low wind resistan 
Designed for col 


WINEGARD comeany 


eitlele Me Torehatctamm =felvl ice lee Mm =i0lallalehiolammm lel. 7: | 


*Patent Pending 
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CHECK THESE SEVEN 
FAMOUS I. C. S. COURSES 
—ONE FOR YOU! 


PRACTICAL RADIO-TELEVISION 

ENGINEERING foundation course 

' rad televisio Basic prin- 

ples plus advanced training Radio. 
1 Vv 


TELEVISION TECHNICIAN To 


quality you tor high 


t ateer 


level technical pos 
tions in television Camera, studio. trans 
itter techniques Manutacture 


and installation of TV equipment 


TELEVISION RECEIVER SERVIC 
ING -Instaliation, servicing 


version 


sale 


Dealership For the 
about 


man whe 


knows radw a wants TV 


traming 


RADIO & TELEVISION SERVICING 
Designed to start you repairing, ir 
stalling and servicing radio and tele 


vision receivers soon after starting the 


purse 


RADIO & TELEVISION SERVICING 
WITH TRAINING EQUIPMENT 

Same as above but with addition of 
high grade fadw seftv @ equipment 


and tools 


RADIO OPERATING COURSE 

" Special you pass the 
xovernment examination for operator's 
hoenses Code TV FM Ra 


ourse to help 


tio regulations 


INDUSTRIAL ELECTRONICS 
Broad, solid backgrour 
to the electron 
applications 


d course devoted 


tube and to its many 





BOX 2887-L, SCRANTON 9, PENNA. 


Without cost or obligation. send me “HOW to SUCCEED” and the opportunity booklet about the field BEFORE which | have 


ARCHITECTURE 
and BUILDING 
CONSTRUCTION 
Air Conditioning — Retrig 
Architecture 

Building Contractor 
Butiding Maintenance 
Carpenter and Mili Work 
Estimating 

Heating 

Painting Contractor 
Plumbing 

Reading Arch. Blueprints 
Steamfitting 

ART 

Cartooning 
Commercial Art 
Fashion | illustrating 
Magazine lilustrating 
Show Card and Sig 
Sketching and Painting 
AUTOMOTIVE 
Auto Body Rebuilding 
Auto Elec Techniciar 
Auto-Engine Tune Up 
Automobile Mechanic 


Name 
City 


Occupation 


Letter 


® Prepare now for the new Radio-TV -Electronics boom. 


Get in on VHF and UHEF .... aviation and 
mobile radio ... color Tt 


.. + binaural sound! The 


International Correspondence Schools can help you! 


If you've ever thought about Radio or Television a 
if you have the interest, but not the training if 
for a good time to start . NOW'S THE TIMI 


No matter what your previous background, LC.S 


you. If Radio-TV servicing is your hobby, LC.s 
your own profitable business. If interested 
developments in Electronies, LCS. can give 


you re 


courses of training you need. If you have the jo 
progress, I.C.S. can qualify you for promotions a 
Hund: 
graduates hold top jobs with top firms like R.C.A 
MONT, 1.T.&T. Hundreds of others have hi h ral 
and civil service. Still others have sful bu 
own. 

With LC.S., you eet the rock-bottom basic i! 
ind 


no interterence 


LAS. training is SUCCESS proved trainings 
succes 


as the all-important bench practic 
learn in your spare time 


experi 
with bu 
life. You set your own pace—progres rapidl 
Free career guidance: Send today for 1! 

30 page “How to Succeed” and the 
check below. No obligation. Just 
much at stake, you owe it to yourse 


informats 


mare 


Scranton 


( Partial list of 277 courses) 


marked Xx 
AVIATION 
Aeronautical Engineering Jr 
Aircratt & Engine Mechanic 
BUSINESS 
Advertising 
Bookkeeping and Accounting 
Business Administration 
Business Correspondence 
Certified Public Accounting 
Creative Salesmanship 
Federal Tax 
Letter-writing Improvement 
Managing Small Business 
Office Management 
Retai! Business Management 
Sales Management 
tenographic- Secretarial 
Traffic Management 
CHEMISTRY 
Analytical Chemistry 
Chemical Engineering 
Chem Lab Technician 
General Chemistry 


CIVIL, STRUCTURAL LEADERSHIP 
ENGINEERING Foremanship 

Civil Engineering i 
Construction Engineering 
Highway Engineering 
Reading Struct Blueprints 
Sanitary Engineering 
Structural Engineering Gas — Electric Welding 
Surveying and Mapping Heat Treatment |) Meta 
DRAFTING Industrial Engineering 
Aircraft Drafting Industrial lnstrur 
Architectural Drafting Industria 
Electrical Dratting 
Mechanical Drafting 

Mine Surveying and Mapping 
Ship Drafting 

Structural Drafting 
ELECTRICAL 

Electrical Engineering 
Electrical Maintenance 
Electrician Tool Desig solmak ing 
Lineman RADIO, TELEVISION 
HIGH SCHOOL Electronics 

Natural Gas Prod & Trans Commercial Practical Radio —- TV Eng g oean Nea 
Petroleum Engineering Good English Radio and TV S$ hipfit 
Plastics High School Subjects Radio Operat 
Pulp and Paper Making Mathematics Televisio 


RAILROAD 
Ar Brake 4 
dustrial Supervisior sei | 
Leadership and Organizatio Lo tive 
Personnel Labor Relations Sect Fore 
MECHANICAL STEAM AND 
AND SHOP 


entatio 
Supery 
Machine Design-Drafting 
Machine Shop inspect 
Machine Shop Pr 
Mechanical Eng 

Quality Contro 

Reading Shop Blueprints 
Retrigeratior 

sheet Metal Worker 


Contracting 
Marine t £ 
‘ 


Age 


Home Address 


Canadian tes 
Montreal 


Jents send coupon to Internat 


Canada Special tuition rate 





JULY, 


1954 


ireeyT 


th 
‘ 


Th 
| 


DIESEL POWER 


“ 


Warping w 
MISCELLANEOUS 


waiting 


ith hie Ip 


take it 
the 


new 
basic 
t faster 
raises, 
fics 
il 


ilitary 


of their 


i well 
You 


ocial 


Penna, 








PICTURE TUBES 


tj 


Gun made of best grade non-magnetic 
steel ; 
Glass bead type assembly is stronger 
both mechanically and electrically —gives 
greater protection against clectrical leak 
age 


Rolled edges in gun minimize corona 


Custom built stem with greater spacing 
between leads assures minimum leakage 
low resistance of outside conductive 
coating minimizes radiation of horizontal 
oscillator sweep frequency 


Double cathode tab provides double 


protection against cathode circuit failure 


Selected screen composition resists burn- 
ing (X pattern) 

Rigid control 0% internal conductive coat- 
ing provides utmost service reliability. 
Designed for use with single or double 
field ion trap designs 


One-piece construction of parts assures 
better alignment. 


Maximum dispersion of screen coating 


assures uniform screen distribution 


Tung-Sel makes All-Glass Sealed Beam 
Lamps, Miniature Lamps, Signal Flashers, 
Picture Tubes, Radio, TV and Special Pur- 
pose Electron Tubes and Semiconductor 
Products 


TUNG-SOL ELECTRIC INC., Newark 4, 
N. J. Sales Offices: Atlanta, Chicago, 
Columbus, Culver City (Los Angeles), 
Dallas, Denver, Detroit, Newark, Seattle 


TUNG-SOL 


RADIO AND TV TUBES 


You Can Build A Reputation On Tung-Sol Quality 
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THE RADIO MONTH 
ELECTRON MICROSCOPE twice a 


powerful as any now in use was di 

played by RCA in ceremonies at United 
Nations where it was presented to the 
Karolinska Institute of Stockholm, 
Sweden. The new microscope will permit 
maller than one 10 
Photo 
graphs taken by an automatic can 


tudy of particles 
millionth of an inch in diameter 


contained in the instrument ca) 
enlarged up to 200,000 times the 
the specimen, 


directs a 

through 
mall 
aperture in the column about halfway 
between the viewing 
electron gun at the top of the 


The electron microscope 
concentrated beam of electron 


the specimen, which is placed in a 


screen and the 
column, 
As the electrons pass down through the 
specimen they are affected in varying 
degrees according to the density and 
composition of the various parts of the 
specimen. When the beam emerges 
the far side, it bears the pattern o1 
image of the specimen, which is then 
magnified by magnetic lenses and pro- 
jected on the viewing screen. 

The instrument is the eighth RCA 
electron microscope in use in Sweden. 
Hundreds of the earlier 
use throughout the world. 


RETMA RADIATION LAB will be es- 
tablished as an independent certification 
unit for spurious radiation testing. 
Manufacturers will be able to send their 
TV and FM receivers to the laboratory 
for testing. Sets that pass the radiation 
tests will be permitted to carry a seal 
of approval. 


ARRL AWARD has gone to A. Mack 
Seybold, RCA engineer, for 
his important contributions to the 
elimination to television interference 
caused by amateur radio signals. 

The award, presented annually by 
the American Radio Relay League, was 
based on an article dealing with sources 
and characteristics of unusual types of 
harmonic radiations from amateur radio 
signals, and outlining methods for their 
detection and elimination. It carries a 
$300 cash prize. 


from 


types are in 


chemical 


COPPER-LINED ROOM beli: 
be the largest in the world of it 
has been built by G-E and will 
a part of their test and researc} 
ties. 

A total ot 
heeting was used to complet 


20,900 pounds of 
the floor, walls, and ceiling of 
The principal purpe f the 
to provide a shiel 

magnetic waves o 

of the room 


JACK POPPELE, veteran radi: 
ator, engineer, and executive, ha 
appointed director of the Vo 
America, taking office in May. P 


is one of the best-known figure 


radio scene. He 


American 
closely associated in the minds of 
men with hbroadca 
WOR. He directed the construct 

WOR’s first transmitter at Bamb« 

department store in Newark, N.J., 
became the station's 


pioneer t 


first chief engine 


Later he was made vice-president 
charge of engineering of the Mut 
Broadcasting System, which in¢ 
WOR. He resigned that positior 
1952 to establish his own busine 
television consultant and engines 
maining, however, on the 
rectors of Mutual. 

His prebroadcasting experience 
back to 1910, when as a boy he 
structed his own wireless station 


soard 


he became a wireless operator at 
at one time serving on the sam 
with Allen B. Du Mont. During 
War I he was an 
transport. 


TV TEETH has made its appea 

as a physiological problem bro 
about by television. We have all hear 
about TV eyes—brought about by 
cessive television viewing. Now we 
advised by the British Dental 
ciation of a condition known 
teeth. 

An association report said that 
dren have the habit of watching 
vision with their heads held in 
hands. When they get 
press harder and harder. This, the 
port says, may cause the teeth t 
out of proper alignment. 


operator on al 


excited, 
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big new TT -Jale Mle). ALLIED . 


latest Free Supplement 


values releases 





Popular Knight 
Portable Radio 
Build-Your-Own Kit Knight 
Super-Thin 
Portable Radio 


Knight 25-Watt 6V-110V P.A. System—A Top Value! 
Here it is—a terrific value in a Univer 
campaigns, for any application requ 
amplification. Covers up to 85,000 
from 110-130 v 0-60 cycles At 
battery. Features: 2 high imped 


optional record player, 25 watts 

% % An ideal battery-operated personal 40-15,000 eps, + db ) speaker 
portable, hardly thicker than a book 

Advanced superhet circuit features 

low-drain tubes for 100 hours of bat 

tery life. Includes built-in loopstick 


ane 


ances; tone control; separate volume 
built-in 6-volt-110 volt power supply 
tionally for one full year; UI Appre 
25-Watt Universal amplifier with t 


2 University PH all-metal reflex trum, 


It's easy to build this powerful 3-way 
superhet portable for AC, DC or battery 
operation. ‘Tunes 535-1650 ke broadcast intenna, PM speaker, easy-tuning | 
has built-in antenna, printed-cir thumbwheel controls, automatic vol units; E-V mike, table stand, 20-ft 
sudio, large PM speaker, handsome ume control. Develops surprising Less phono top.) Shpg. wt., 140 I 
ng case. Kasy to assemble from 


power and wonderful tone quality 93 SX 632. Complete System. Or 
trated manual. High quality kit Housed in beautiful red plastic case 
j 


. ‘ ; WITH ELECTRO-VOICE PROJECTORS. A 
wludes all parts, tubes and case (less 6x%%9x ,;” deep. With tubes (less i diffract t f 
batteries). Shpg. wt., 6 lbs batteries Shpg. wt 4 ibs parinn sieser os if . Se ~teloh pons : "93 SX 6 45 
835730. Only $18 75 $ 4K 717. Only $17.95 ures extendec requency re “Tine > 
Jatte <it , ‘s 3-SPEED PHONO TOP. I’liys 7H 
80 3651. Battery Kit. Only $2.74 804651. Battery Kit. Only $2.74 quality; with turnover crystal cartridge. 93 SX 640 


$182.50 
Hi 





$17.45 
Sav-A-Battery Rejuvenator—Plays Portables from A.C. 
Permits 








the operation of portable radios using single 1 '4 : ; ee . Best Buy Knight Push-Button Tape Recorder 
\ nd single 67» v BB” batteries from AC outlet s - ys 

nto battery compartment of set. Also serves ; 4 not Top Recorder Value—NOW with 

y rejuvenator. Fasy to install. 35, x 2'’.x 1 ‘ an ’ ae ee i 

125 v., 50-60 cycles AC. Shpg. wt., 11% lbs ‘ > : Remote Control Provision 

80 P 190. Only 


ter 


Speedwey t Ward Economy Auto Aerials 


Low-cost top cowl auto an- 
Heavy- Zz ' tenna. Fits any model car; 
sasily and quickly installed 

Dut easi i . 
uty : completely from outside of car 
Electric Drill fas 3 sections, telescopes to 
6". Of sturdy, durable tubing; 
Exceptional value in a powerful, well chrome-plated; with "S-ball"” 
balanced drill. Has '4” gear-type chuck mounting insulator. Complete 

with key. Heavy-duty universal senes with 36” high-"Q” lead-in and ; 

wound motor; self-aligning ball thrust coaxial-type connector \ erase system lock"’ prevents accidental ¢ 
bearings; trigger switch. No-load speed value sensation; makes an level indicators, 2-watt built 
2400 rpm; full load, 1500 rpm. Capacity ideal auto aerial replacement mike 


ni | 
in steel, '4”; in hardwood, '4”. Overall Shpg. wt., 1 Ib Complete with mike, take-up reel and 600-ft. roll of 


length, 9”. U.L. approved. For 110-120 92 CX 000. Only $2.32 60 cycles AC. | Approved. Shpg. wt rit 96 RX 675 ) $104.50 
Vv AC or DC. Shpg. wt., 4'% Ibs 92CX 001. As above, but with REMOTE CONTROL. For remote starting and stoppir f f 
46 N 360. Oni/y $14.33 4” lead-in. Only and plug. 2x 3 x 3”. Shpg. wt., 3 lbs. 968 636. O 


Yow 
Dake 
‘ 

\t 

1 hou 

half 

reel re 
3 db from 75-8500 eps at speed: 80-600 
n amplifier 
radio, tuner or phono. Handsome 2-t 





1) 
ible 


$6.64 


an Special Value Knight Recording Tape 
; Top-quality, highly dependable 4” recording t 
Time Switch { exceptionally low cost. Plastic base, smoothly coat ‘ 
Ideal for control red oxide, Manufactured to meet rigid specifications. Feat 
of room air con : very low noise level, uniform output 
ditioners, et« 1 characteristics. Type “'A’’ q 
SPST type; turns ff 96R 698. 600 feet. Net each, $1.37. 5 or more, ¢ $1.24 . 3 
equipment on or . 1200 feet. Net each, $2.10. 5 0 wore, each 
PE-101-C Dynamotor Buy olf once im 24 cial erat cesta eens tei 
Brand-new government surplus unit for hours; minimum New Centralab Compentrol—improves Tone Quality 
mobile Hams, etc., at sensational low time between settings, | hour. Manual 
cost Ruggedly built. For cars with operation won't interfere with settings 
6-volt or 12-volt electrical systems. With Handles 4000 watt load or 1 hp motor pensator—assures full ran, ! even at ke 
12 v. DC input, delivers 610 v. DC at Gray steel case with knockouts. 5 x 3 x volume levels. Accentuates ba 
150 ma and 325 v. DC at 125 ma. With = 7's". U.L. approved. For 105-125 v., ia reduced. Level-set feature 
6 v. input, delivers 300 v. DC at 90 ma_ 60 cycle A.C. Shpg. wt., 4 lbs individual room acoustics. For fiers, radios 
and 160 v. DC at 110 ma. Complete with 788322. Only $7.12 I'V sets, etc. 30M 436. Only $4.41 
conversion instructions. Dia., 4”; length 788323. Adapter Kit to make above — ee ee ee ee ee ee ee ee ee 
after conversion, 1014”. Shpg. wt., 12 lbs unit portable. Consists of 6-ft. cord, ™~" 


80 P1195. Only $4.95 plug. etc. Shpg. wt., 1 lb. Only .. 98¢ ALLIED RADIO CORP., Dept. 2-G-4 
100 N. Western Ave., Chicago 80, Ill. 


O Send FREE ALLIED Supplement No. 139 


pe 


re 
and excellent reap. 


Dual shaft combination volume cor nd tone com 


olurme 


ntrol tor 


New Fisher "50" Horn Speaker Enclosure 
Deluxe enclosure for use with any 12” or 15” speaker system, 
single, 2-way, coaxial or tri-axial type. Compact, beautiful, Enter order for 
flexible. Features: smooth response to below 30 cps; air 
loading of bass output reduces speaker distortion and in 
creases power-handling capacity; substantially extends 
lower bass range; non-resonant design eliminates synthetic 
or “tuned” bass. Size: 37” h, 25” w, 20'4” d. 90 Ibs 
810X710. Dark Mahogany. Net $129.50 
810X711. Korina Blonde. Net $134.50 


ALLIED RADIO 
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SERVICE TECHNICIANS: 
FOR YOUR SHOP! 


THE COMPLETE 


PHOTOFACT 


SERVICE DATA LIBRARY 


(world's best TV-Radio service data) 


in this one handy 
file cabinet 


YOURS FOR ONLY 





1. If you now own some Sets 
of PHOTOFACT Folders, you 
can COMPLETE your present 
library this EASY-PAY-WAY 


If you've never used PHOTO- 
FACT, you've never realized 
your full earning power. Put 
this file cabinet with its 220 
Sets of PHOTOFACT Folders to 
work... starting right NOW! 


YES, ONLY $25 DOWN PUTS 
THE COMPLETE PHOTOFACT 
LIBRARY IN YOUR SHOP... 
COVERS OVER 17,000 

TV, RADIO, RECORD 
CHANGER, RECORDER 

AND AMPLIFIER 

MODELS 


PHOTOFACT 
FOLDERS 


wae 


tie 


SEE YOUR PARTS DISTRIBUTOR 
TODAY FOR FULL DETAILS 


HOWARD W. SAMS @ CO., INC, 
INDIANAPOLIS 5, INDIANA 





THE RADIO MONTH 
EUROPEAN TELEVISION ink 


sisting of eight nations went 
operation June 6. On that date Belgium, 
Denmark, France, Germany, Holland, 
Italy, Switzerland and the United King- 
hegan e 


con- 
into 


dom xchanging television vro- 
four-week experimental 
ntal hookup. 


grams, in a 


contine 


by commercial and amateur operators 


COLOR MULTI-SCANNER for pro 
ducing color television pictures directly 
from standard 16-mm color films ha 
been demonstrated by Du Mont Labora- 
tories. It was claimed that the picture 


equal or excel live color telev 











aty 
Te Meamtomrrens 
1) Stemes 
] Comet arin stanoms 


Atay tlanons 


a 








Last year BBC pictures of the Cor 
onation were seen in France, 
Holland and Germany. This 
remaining 


selyium, 
the 
joined by 


year 
countries will be 
links. 

The network (see map) covered about 
1,000 miles with 44 TV transmitters 
and 80 radio relay stations. 


FCC ANNIVERSARY was celebrated 
June 19. On that date 20 years ago 
the creative Communications Act of 
1934 was signed. As stated in that 
statute, the Commission was established 
“For the purpose of regulating inter- 
state and commerce in 
munication by wire and radio... 

The coordinated in a single 
agency regulatory functions previously 
controlled by the Federal Radio Com- 
mission, certain supervision of tele- 
and telegraph operations for- 
vested in the ICC; jurisdiction 
over Government telegraph rates which 
had been under the Post Office Depart- 
ment, and Department of State 
powers with respect to submarine cable 
licenses 


microwave 


foreign com- 


” 


act 


phone 
met ly 


some 


At the time of inception there were 
51,000 authorized radio stations of all 
and fewer than 67,000 com- 
mercial and amateur radio operators. 
Today radio authorizations exceed 1,- 
100,000, and more than 860,000 different 
grades of licenses and permits are held 


kinds, 


broadcasting in technical quality 
transparent slides, the Color 
Scanner also produced still colo 
tures of quality identical with the 

Basically the 
three parts: the flying 
the Cinecon pickup, rese) 

a compact movie projector; and : 
slide charger pickup. 

The pictures shown were from 16-1 
Kodachrome originals, Kodachrom¢ 
plicate prints, Technicolor, East 
and Ansco color film. Since these 
constitute approximately 85° of 
color motion pictures now in 16-m 
braries, television 


unit is compo 
spot 


color 


stations will bs 
to give viewing audiences a wide 
of quality film presentations. 


FOUR NEW TV STATIONS 
gone on the air our last r 
These are: 

WGAN-TV ortland, Me 

WKNY-TV ngston, N. ¥ 

KTEN Okla 

WSEE rie, Pa 


since 


Seven stations have gone 
KDZA-TV, Pueblo, Colo., channel 3; 
WKLO-TV, Louisville, Ky., channel 21; 
KFAZ, Monroe, La., channel 13; 
WBKZ.-TV, Battle Creek, Mich 
64; WTAC-TV, Flint, Mich., channel 
16; KACY, Festus-St. Louis, Mo 
channel 14; WFPG-TV, Atlantic City, 
N.J., channel 46. END 


off the air 


, channel 
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WANT MORE PAY? MORE SECURITY? A JOB WITH FUTURE UNLIMITED? 
VETERANS! CIVILIANS! NO EXPERIENCE NECESSARY! 


“Go lv/o TELEVISION 


ll train you at home... in your spare time 


L. C. Lane, B.S., M.A. 

President: Radio-Television Training Association 
Executive Director: Pierce School of Radio & 
Television 


earn MORE 


I give you ALL the practical training you 
need to oe ad the highest-paid tech- 
nician jobs in 


RADIO-FM-TV TECHNICIAN TRAINING 


No experience necessary! You learn b 
Practicing with equipment I send you. It’s 
easy! I give you the same successful guid- 
ance that has helped hundreds of men to- 
wards a TV career. Many started with only 


grammar school trainin 
FM-TV TECHNICIAN TRAINING 

Saves you months if you have previous 
Armed Forces or civilian radio experience! 
Train at home. I give you kits, plus 
equipment to build BIG SCREEN TV RE. 
. and FREE FCC COACHING 
Everything AT NO EXTRA 


OPTIONAL: TWO WEEKS TRAINING IN 
NEW YORK CITY AT NO EXTRA COST! 


ou get two wee D hours, of inten- 
sive Laboratory work on modern elec- 
tronic equipment at our associated 
school in ew York City — Pierce 
School of Radio and Television. And I 
give you all this AT NO EXTRA 

OST whatsoever, after you finish your 
home study training in the Radio-FM- 
TV Technician course and FM-TV 
Technician Course. 


FREE as COACHING COURSE! 
mportant PAY JOBS re- 


qoae FCC y 4 You get this training 

T HOME and AT NO EXTRA COST! 
Top TV jobs go to FCC licensed techni- 
cians. 


NEW! PRACTICAL TV CAMERAMAN 
& STUDIO COURSE! 


a (For men with previous radio 
u“ and TV training) * 
- train you at home for an exciting 
high pay job as the man behind the TV 
camera. Work with TV stars in TV 
® studios or “on location’’ at remote 
pick-ups! A special one-week course of 
practical work on TV studio equipment 
at Pierce School of Radio & TV, our as- 
M&M sociate resident school in New York City, J 
MM is offered upon your graduation. 


TTT TITITTiT LE LLt. 


VETERANS! 


MY SCHOOLS FULLY APPROVED TO 
TRAIN VETERANS UNDER NEW G.I. 
BILL! If discharged after June 27; 
1950 — CHECK COUPON! Also ap- 
proved for RESIDENT TRAINING in 
New York City at Pierce School of 
Radio and Television... qualifies you 
for full subsistence allowance up to 
$160 per month. Write for details. 


for better-pay jobs in TV 


wien EAR N M RE 
1953 TV Sets 
TV Sets 26 500.000 


19 123/000 ttre —— MORE MONEY AND A CAREER 
_ ARE WAITING FOR YOU HERE! 


ALL VETERANS DISCHARGED BEFORE AUGUST 
20, 1952 must be enrolled and IN TRAINING 
by August 20, 1954. Otherwise you lose your 
G.1. rights to a free education under NEW G.I. 


TV NEEDS THOUSANDS BILL! Don't put it off. . . time is short! RUSH 


COUPON BELOW. Tell your ex-G.l. friends! 
OF TECHNICIANS! LU 

TV is coming into i 
every community. yours to 
2,000 new TV stations author-3imineu 
ized in this country alone! Thou- , 
sands of new studios bein 
planned and built. All kinds o 
new equipment coming on the ment to start 
market. illions of mew TV-set A your own 
owners will need servicing. It's ge y home 
the rich field of the future with ; Labora- 
money-making opportunities | . 
NOW ...if you get in on the 
ground floor. There just won't be 
enough TV Technicians to go you ALL the 
around. It’s your equipment. You 
chance of a lifetime build and keep 
for GOOD EARNINGS of ofessional 
in a TOP JOB or \ STANT 


SCREEN 
YOUR OWN BUSI- . NS 
NESS! TV RECE!IVER com- 


plete with mammoth 
: picture tube (takes any 
a size up to 21 inch) ...also a Super-Het Radio Re- 
ceiver, RF Signal Generator, Combination Voltmeter- 
Ammeter-Ohmmeter, C-W Telephone Transmitter, 
Public Address System, AC-DC Power Supply, and 

more! 15 full Kits! All tubes supplied, too! 


ees YOUGET AL 4 FREE! 


Just by mailing coupon. Try the Sample Lesson. Read how 
and where you can — big’ money in TY.. - ensily! 


Comb.nation a G 1 fn 
Voltmeter- SPO ii’ "my “d Fre 7. 
fy snes s+. ‘ a. 


Enough equip- 


' = | se !Mithinis ie Th 


Mr. Leonard C. Lane, President 
RADIO-TELEVISION TRAINING ASSOCIATION 
52 Ease 19th Street, New York 4, N. ¥. Dept. R-7B 


Dear Mr. Lane: Mai! me your NEW FREE BOOK, 
FREE SAMPLE LESSON, and FREE aids that will 
show me how I can make BIG MONEY IN TELE 
VISION. IT understand I am under no obligation 
and no salesman will call 

(PLEASE PRINT PLAINLY) 


Super-Het Radio Receiver 


NAME 


ADDRESS 


os ZONE STATE 


1 AM INTERESTED IN 
CL) Radio-FM-TV_ Technician VETERANS! 


Course Check here for 


RADIO-TELEVISION TRAINING ASSOCIATION BG TV ameraman'& Suadio =| NEW GA Bi 


(1) TV Cameraman & Studio NEW G.I ‘Bill 


52 EAST 19th STREET, NEW YORK 3, N. Y. Course 


Licensed by the State of New York « Approved by the VA e BEE EEe&scsee” Bae 
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Two Recognized Masters 
Combined im perfect parhowmanes (ov the ultimate in 














WRITE FOR 
COMPLETE 
DETAILS 





KNOWN THE WORLD OVER 
FOR HIGHEST QUALITY 
AT LOWEST POSSIBLE COST 





EXPORT 


REPRESENTATIVE: 401 Broadway, New York, N.Y. Cable Address: ASTATIC, New York 


18 


ASTATIC MODEL CAC-D-J 
CRYSTAL TURNOVER CARTRIDGE 


THE MOST MASTERFUL performer among single needle, 
high fidelity crystal cartridges is Astatic’s Model CAC-J, 
a result of collaboration between engineers of Astatic and 
Columbia Records Inc. How to project these same com- 
plete tonal values and absolute purity of reproduction into 
the design of a double needle, crystal turnover cartridge 

without loss of perfection—-seemed an insolvable en- 
gineering problem. But, pioneering in modern, high fidelity 
equipment proved as natural for Astatic engineers as their 
work in developing the first commercially produced crystal 
cartridges and microphones The revolutionary new de- 
sign of the Model CAC-D-] was the result 
c 


Combining two 
mplete CAC-J] Crystal Cartridge assemblies back to back, 
on a common plate, this unparalleled turnover unit e):mi- 
nates interaction between needles and permits ideal out- 
put and response characteristics for each record type. 
Free of the limitations encountered in ordinary cartridge 
designs, the CAC-D-J has proved to be the most logical 
partner of the finest in high fidelity amplifiers, speakers 
and related equipment. When 
you want the very best, be 
sure to check this master of 
crystal cartridges. 


oh i Tel 7 wale). | 
CONNEAUT, OHIO 


ANAQIAN aSfal 'O TORONTO ONTAMO 








CORRESPONDENCE 
50-CYCLE POWER 


Dear Editor: 

In restudying my July, 1953, issue of 
RADIO-ELECTRONICS I ran into a com- 
ment you made with respect to the 
operation of radio, phonograph, and 
television equipment on 50-cycle power 
such as is used in Mexico City. Perhaps 
this information may be useful 

I was called to Mexico City last year 
to help iron out some problems in con- 
nection with the operation of a radio 
and television factory. I ran into the 
same problems mentioned by your ques 
tioner. The problem is not only one of 
difference in frequency. It is also a 
matter of voltage. 

The power in the Federal District, 
which includes Mexico City and its 
suburbs, is not only 50 cycles, it is also 
125 volts. The higher voltage, coupled 
with the lower frequency, plays havoc 
with electrical equipment designed to 
operate on 60 cycles. We found the only 
kind of phonograph, that would stand 
up under the beating it received in 
Mexico City was a Webster-Chicago 
model specially designed for that serv 
ice. All other kinds we tried burned 
out after only a limited amount of us« 

The 50-cycle power also created seri 
ous problems in television work. But 
the cause of the trouble was not so much 
the electrical effects as it was the mag 
netic effects. The 50-cycle magneti 
fields created by the power transforme: 
and other circuits affected the picture 
In addition to the receivers built 
factory, experiments were conduct 
numerous models built in the | 
States. All showed the same troubl 

It was found in most cases that 
only satisfactory solution was to 
move the power supply from the main 
chassis. By removing the 50-cycle mag 
netic fields from the vicinity of the 
picture tube, performance was very 
much improved. 

LEE WILCOXON 
Des Plaines, Ill. 


IONIC OSCILLATOR 
Dear Editor 


I would like to congratulate 
your interesting article, “The 
(December, 1953) 
student of Technical Physi 
Vienna University of Technology, 
field of special interest being 


( illator” 


charge circuit It may be of in 

you that in trying this experi: 
found under certain conditio 
tubes will also oscillate, the rang 
about 150 to 300 ke. At present 
earching for the oscillation freau 


I 


cies of the various continenta 
tubes available. 


JOSEPH BRAUNBECK 
Vie nnd, Aust? ia 


DISTAFF DILEMMA 


Dear Editor: 


I was disgusted with the hen-pecke 
tone of Joseph Marshall’s otherw 
commendable article, Milady’s Gol 
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; Better Contrast! 5 ARE PACKED 


Longer Life! 


Availability! WITH PROFITS! 


Make old sets like new... have more satisfied customers! 


Interested in new sales records? You'll be heading in that 
direction when you replace old picture tubes with new Sylvania 
Aluminized Tubes. 

Sylvania Aluminized Picture Tubes give terrific performance 
They make old sets better and brighter than new by providing whiter 
whites—blacker blacks . . . a 6-times better picture contrast. 

Sylvania Aluminized Picture Tubes are now available in most 
sizes for all popular TV sets. In other words, with Sylvania 
Aluminized Picture Tubes, you give your customers the best possible 
buy and the best possible service, including a full one-year warranty. 


Remember, millions of set owners see and hear about Sylvania 
Picture Tubes on the nation-wide weekly television show 
“Beat The Clock.” They know that they are famous for quality 
and dependability. For full details about aluminized tube 
replacement, write for Sylvania’s “Aluminized Picture Tube 
Replacement Guide.” Address: Dept. 4R-3807, Sylvania NOW! 


Cen fR 


Sylvania Electric Products Inc. yw Broadway, New York 19, N. Y. 


In Canada: Sylvania Fire: (Canada) Ltd 
University Tower Building, St. Catherine Street, Montreal, P. Q 


LIGHTING + RADIO « ELECTRONICS + TELEVISION 
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RYSTAL PICKUP CARTRIDGES 


vace [YZ 


cartridges you are most likely to 


encounter in your service work! 


TECHNICAL DATA AND 
REPLACEMENT CHART 
_ IS ENCLOSED 


Lists 192 Crystol 
Cartridges mony 
factured by five 
leading 

manufacturers 


MODEL RK-54 
Replacement Kit 
List Price $22.55 


cartridge 


Lowest investment for broadest 
coverage! The RK-54 is beyond all doubt 
the most practical Replacement Kit on the 
market! Proof? Simply this—you get the 
broadest coverage at the lowest investment— 
only $22.55 list! Think of it—3 Crystal Car- 
tridges replace 192 of those specific Cartridges 
most likely to be in need of replacement! 
Two of the Cartridges consistently have 
heen “best sellers” in the Shure line—as es- 
tablished by actual sales to Servicemen! The 
Cartridges are: Model W22AB, 3-Speed, 
2-Needle Cartridge—Model W26B, All- 
Purpose, Single-Needle Cartridge— Model 
W78, 78 RPM, Dual-Volt, Dual-Weight 
Cartridge. Model W78 is the new, versatile 
Cartridge that replaces 149 other Cartridges, 
This Cartridge alone will become a sensation 
overnight! Order a Replacement Kit from 
your Distributor today--once you have 
worked with this practical kit you will find 
that these three Cartridges are dependable 
replacements—will make your service work 


faster, easier and more profitable! 


TRANSPARENT 
PLASTIC BOX 
1S FREE! 


This Handy Box is 
5" long, 3'2" wide, 
1%" deep. 


__She Mak 
of Quality 


| 


Ear Amplifier, in your April issue. 

Is it not enough that we have thor- 
oughly catered to the caprices and il- 
logical preferences of women in such 
fields as automobiles, architecture, and 
furnishings—to cite only a few—with- 
out also sacrificing the future of high- 
fidelity to these tin-eared tyrants? 

The proven fact that the vast major 
ity of audiophiles are men should serve 
to demonstrate that most women 
intellectually, culturally, and scientif 
ically unqualified to appreciate true 
high-fidelity, and consequently deserve 
no say in its 
ment. 


are 


acquisition or develop- 
Victor G. MAGRABI 
Brooklyn, N. as 


PEACE OF MIND 
Dear Editor: 


The other night, after coming home 
from work, I really enjoyed myself 
and I’d like to tell you about it. I baby- 
sat for a neighbor who had four chil 
dren and one nonworking TV set, and 
I didn’t see a single sign around the 
place indicating that her husband might 
have a hobby! 

You see, my husband’s hobby is hi- 
fi so we are amply equipped with three 
TV sets, umpteen radios, two record 
players, amplifiers, preamplifiers, pre- 
preamplifiers, and so on. He had been 
home with a cold and figured he could 
spend some time on his hobby. 

Starting in a logical place, the bed- 
room, he set up the ironing board for 
table space, and opened up his parts 
box. In a few minutes the bed was 
covered with resistors, capacitors, coils, 
ohms, and everything else pertinent to 
the assembly of the whateveritis he 
was assembling. 

He then expanded his operations to 
the living room where he unfolded a 
schematic the size of a bedsheet, to 
gether with about 60 issues of RADIO- 
ELECTRONICS and began searching for 
“that darn article.’ He then ran to 
the back room and hauled out 10 paper 
bags of valuable used-only-once parts. 
They were placed on the kitchen table. 
The soldering iron was thoughtfully 
placed on the edge of the bathtub as 
a fire precaution. 

It is in this stage of affairs that 
I arrived home from an &-hour grind 
over a hot typewriter. I found that in 
addition to my husband’s activities, the 
junior miss was wrapped around the 
telephone, the younger ones were blast- 
ing away a la Hopalong Cassidy, and 
the FM set was overriding the din 
with noise-free music. 

So when my desperate neighbor an 
nounced her sitterless plight, I gladly 
went to her rescue. I returned home 
at midnight and went straight to bed 
except for a few minutes it took to 
bandage my toe when I accidently 
kicked a power transformer. 

You know, I mentioned that the 
neighbor’s TV set wasn’t working— 
I'll bet anything it was the 1B3 acting 
Wk «5 

Mrs. E. 
Rockville, Maryland 


A. ARNESON 








America's 
Most complete 


WIRE LINE 


ANACONDA 
OAM 
POLYETHYLENE 
TRANSMISSION 
LINE 


COLUMBIA 
TELEVISION 
TRANSMISSION 


MULTI PAIRED LINES 


INTERCOM 
CABLES 


MICROPHONE 
CABLE 


ROTATOR 
CABLE 


DELUXE TELEVISION 
SERVICE LITE 


ALUMINUM GROUND WIRE 


SPECIAL WIRE & CABLE TO 
YOUR SPECIFICATIONS 
SOLD THROUGH JOBBERS 


ORDER TODAY! 


New! Cata } 'U¢ Ju 
Write fc 


| Kt és 
WIRE & SUPPLY CO. 


2850 Irving Park Rood + Chicago 18, lil. 
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Keeps you up to date 
on Centralab’'s latest developments 
for faster, more profitable servicing 


New values in Adashaft* Radiohms 

New Adashaft shafts 

New Snap-Tite Controls 

New Fastatch* Dual Concentric Controls 

New Senior Compentrol* 

New miniature rotary phenolic switches 

New Phenolic Switch Kit 

New complete line of standard DD disc 
capacitors 

New miniature disc capacitors 

New 3000-VDCW and 6000-VDCW 
Hi-Vo-Disc* Capacitors 

New arrangement of capacitor kits 

New Precision Attachable Terminal 
Hi-Vo-Kaps” 

New Negative 330 and Negative 1500 TC 
Tubular Capacitors 

New easier-to-read listings on CRL Printed 
Electronic Circuits 

New P.E. C.* Kits 


Revised, 48-page edition of handy reference 
book on America’s most complete line of vol- 
ume controls, switches, capacitors, Printed 
Electronic Circuits*, steatite insulators 


Centralab Catalog No. 29 pictures and describes 
hundreds of CRL components, with exact speci- 
fications and details. 


Ask your Centralab distributor for your free 
copy. Or send the coupon to us today. 


j s 
pw cceseeee 16) aud COUpon and mat laday scene aas 


CENTRALAB, A Division of Globe-Union Inc 
922G E. Keefe Avenue, Milwoukee 1, Wisconsin 


Send me free copy of Centralab Catalog No 


Name 


Company 


Address 


City 


Zone State 


o.3284 
*Trademork 
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ASTRON 


Capacitors 


> +e 
e “e's SIRE ie gem 


7 


“stamina a 


TWO basic conditions must be filled by. capacitors 
to satisfy the need pf service technicians 


nN 


ees Se 


211005 11 001571 no one i) Je a capacitor and see how 
t w tand uf r hye T beat gitw ake over along period 


te ‘ hats ‘ hohind h Actror 
4 you j 1A ' J each Astron 


A 


ires Staying power. N 


Awhnen y 


ls there an ASTRON CAPACITOR 


aly f [ ex al 


for this job? Y« 


See your local jobber today and ask for ASTRON! 


IX. C a IS 
LA \SSae LR COOL 
ow ©. 2 ci ia Wie ¢ i oO ww 


5 GRANT AVENUE E NEWARK. NEW ERSEY 
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Train for a secure coreer 


—not just anot 


her job! 


Success ahead for trained men 


Stop Dreaming! Start Planning! 


Start Doing! Start Your 


CREI CAREER TRAINING 
AT HOME TO INSURE 
MORE INCOME! 


WHAT YOU DO NOW 
decide your 





today, tomorrow, next week—will 
success in the electronics field. Every day 
counts because the trained technicians are the ones who 
get the “plums when promotions are handed out. How 
can you be sure to step ahead of competition, to earn more 
money, to get the position that carries more responsibility 

and the pay that goes with it? The answer is contained 
in a CREI booklet called “Your Future in the New World 
of Electronics.” 


ERA OF COMMUNICATION 


This is the era of Communication 
cal, marine, police and fire, 
transportation. This is the 
ders and a manufacturir 
alone billions 
electronic equipment, 


aeronauti- 
industrial, land 
era of defense 
2 industry which last 
of dollars worth of 
which will top ten billion 
dollars (without military) this year. This 
the of electronic development, research 
design, production, testing, inspection, 
facture, broadcasting, telecasting 
ing. This the era of 
well-paid, interesting, and 


or- 
tien 


offered 


year sold 


ton 


is 
era were d 
June 
the 


manu- 


and servic- 


is electronic careers — weit 


secure, Rights. 





in 


27 


CRE! resident instruc- 
(day or night) is 
Washing 
D.C. New classes 
start once a month ial 


VETERANS: 


1950 


for 
information about the 
G 


if you 
scharged after 


COLLEGE DEGREE NOT ESSENTIAL You 
a college graduate to benefit from CREI 
You do have to be willing to study at 
it while holding down a full time ’ 
matter what level of elect: 

has a course you 


CREI's 


yout 
for 
professional 
the world. Since 1927 
find them in radio and 
in electronics planning and manufac 
everywhere and, generally, near the 
War II CREI trained men for the Ari 

ing firms choose CREI cour 
electronics (a ng 
Lines, Canadian Bi 
Airlines 
‘A Victor Divi 


PRACTICAL COURSES 


CREI 8 practical cf 
ognized expert Ps 
Your work is under 
Staff instructor 
what indust! need 
on ir own thi 
KEY TO ae pv 
ir CREI diy 


guidance 


CREI has traine: 


television stati 


ing in 
madcasting 
Bendix Pr 
ion and Car 


Canada 
R¢ 


check 
fu 


Bill of 








WHO WILL GET AHEAD? 


There's a vacancy coming up. 
It means a boost in pay, 
prestige and responsibility. 
Can you fill it? The answer 
is NO if you postpone your 
self-training. The answer is 
YES if trained in elec- 
tronics 


youre 


CAPITOL RADIO ? 
ENGINEERING INSTITUTE [ 


An Accredited Technical Institute 
3224 16th St., N.W., Washington 10, D. C. 


JULY, 1954 


e 


cet 
rp 
his can be 


details. Tuition 
is free. Fill out the coi 


MAIL COUPON FOR FREE BOOKLET 


CAPITOL RADIO ENGINEERING INSTITUTE 
Dept.147-A,3224 16th St.. N.W., Washington 10, D.C 

Send booklet the New W WE 
CHECK TV. FM & Advanced AM Servicing Aer 
FIELD OF ( Practical Television Engineering Eng 
GREATEST { Broadcast Radio Engineering AM, FM, TV 

INTEREST Practical Radio Engineering 


Name 


“Your Future i wid ectronic and 


Street 


i 
| 
| 
| 
| 
| 
| 
| 
=! 
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THE FIRST 
CHOICE OF 
SERVICEMEN 


Here’s the antenna beyond all comparisons — 

the antenna that gives you exactly what you want in 
packaging, ease of assembly, appearance, and 
above all, customer satisfaction through 

outstanding performance. 


The Taco Trapper is the only high-gain, 

broad band antenna that retains the appearance, 
mechanical balance, and low wind 

resistance of the accepted medium-gain, 
streamlined yagi design. 


Cat. No. 1880 Taco Trapper $19.75 ea. 
Cat. No. 1882 Stacking Kit 


Cat. No. 1884 4-Stack Kit 
COMPLETE DETAILS FROM YOUR DISTRIBUTOR... 


4h, W-SEL@D 


RAPPE 


Exclusive Taco design 
permanently locks ele 
ments — WITHOUT USE 
OF TOOLS. 


Packed two antennas Completely factory-assembled — no an > 

per carton. . . No king loose parts! 

size cartons — fits in on Opens as easily as an umbrella. Ele- 
average auto! ments automatically lock in position! 


TECHNICAL APPLIANCE CORPORATON - Sherburne, N. Y. 


In Canada: Hackbusch Electronics, Ltd., Toronto 4, Ontario 
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for research, 
production and 
servicing for the price 
of a service 


instrument 


only Bg pO 


(Suggested 
User Price) 


CHECK THESE FEATURES 
® Wide frequency range —con- 
tinuous from 300 to 950 Me. 


© Wide sweep range —continu- 
ously adjustable up to 10°) of in- 
dicated dial frequency for any 
frequency up to 750 Me; up to 
75 Me for frequencies from 750 to 


950 Me 


Now, for the first time, RCA offers a 
UHF Sweep Generator having the pre- 
cision and stability of laboratory types, 
for the price of a service instrument. 
Because of advancements in engineering 
design, the new WR-86A UHF Sweep 
Generator is suitable for both produc- 
tion-line testing and for general service 
applications on color and_ black-and- 


reliable performance over exte! 
ating periods. Critical parts are silver 
plated, and the entire oscillator 


ce d oper- 


ection 
® Flat output — maximum voltage 


amplitude variation 0.1 db/Me 
over swept range 


is enclosed in a silver-plated compart- 


ment to minimize leakage 


A blanking ¢ircuit i luded to pro- 
vide a reference base line on ar 
scope. Horizontal 
can 


® High output voltage 
across 50 or 300 ohms 


0.6 volt oscillo- 


weep tor tne "scope 
© Wide range attenuation —con- 


be obtained from front-panel ter- 
tinuously adjustable over a range 


of 69 db. 


® Electro-mechanical sweep of 
rugged, time-tested design. 


@ Phased blanking circuit pro- 
vides essential zero-reference line. 
@ Phased horizontal deflection 
voltage for oscilloscope. 


© 50- and 300-ohm outputs 
balanced 300-ohm output provided 
by shielded, padded 50- to 300-ohm 
balun. 


Specification 


® Power Supply: 
60 CPS. 


105-125 volts, 


® Dimensions: 


1344” long, 944" 
high, 744” 


deep. 
® Weight: 14 lbs. 


¢ Finish: Blue-grey hammeroid, 


RADIO CORPORATION of AMERICA 


TEST EQUIPMENT? 


® 
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white UHF receivers, converters, tuners, 
filters, antennas, transmission lines, and 
other equipment operating in the range 
from 300 to 950 Me. 


The sweep oscillator uses an RCA- 
6AF4 UHF triode in a specially de- 
signed circuit providing excellent sweep 
linearity and a maximum amplitude 
variation of 0.1 db/Me combined with 
a large sweep width. 

The oscillator compartment and its 
associated componentsarespecially 
designed and sturdily constructed 
to assure maximum stability and 


HARRISON. WH. J. 


minals. 

The RCA WR-S6A come 
equipped with 4-foot rf 
50- to-300-ohm padded 
struction book. 


Al 


if} 


and 


ompletely 


output cable, 


in- 





The Bell Solar Battery. 

A square yard of the mall 
icon wafers turns sunshine 

int 0 watts of electricity 

The battery's 6% efhciency 
approaches that of gasoline and 
feam engin and will be 
increased. Theoretically the 
battery will never wear out. 

It i till in the early 


experimental 


Bell Solar Battery 


Bell Laboratories scientists have created the Bell Solar 
Battery. It marks a big step forward in converting the sun’s energy 
directly and efficiently into usable amounts of electricity. It is made 
of highly purified silicon, which comes from sand, one of the com- 


monest materials on earth 


The battery grew out of the same long-range research at 


Bell Laboratories that created the transistor—a pea sized amplifier 


originally made of the semiconductor germanium. Research into 
semiconductors pointed to silicon as a solar energy converter. Trans 
istor-inspired techniques developed a silicon wafer with unique 


properties 


The silicon wafers can turn sunlight into electricity to 
operate low-power mobile telephones, and charge storage batteries 
in remote places for rural telephone service. These are but two of 


the many applications foreseen for telephony. 


Thus, again fundamental research at Bell Telephone Labo- 


ratories paves the wav for still better low-cost telephone service. 


on 


\ BELL TELEPHONE LABORATORIES 


Inventors the Bell Solar Battery, left to 
right, G. L. Pearson, D. M. Chapin and C. § 
Fuller — checking silicon wafers on which a 
layer of boron less than 1/10,000 of an inch 
thick has been deposited. The boron forms 
a “p-n junction” in the silicon. Action of light 
on junction excites current flou 


gy MPROVING TELEPHONE SERVICE FOR AMERICA PROVIDES CAREERS FOR CREATIVE MEN IN SCIENTIFIC AND TECHNICAL FIELDS 
i 
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mn BACKSTOP 


STOPS co-channel and adjacent- 
channel interference caused by 
rear signal pick-up! 


Highest front-to-back ratio ever built into an antenna! 
No rear pick-up; eliminates “venetian blinds”! 
Largest screen area: 70 square feet! 

Very high all-channel gain. Incorporates basic 
Champion design, including Tri-Pole, with additional 


elements! 
pa 


Completely preassembled! 


Table of 


Front-to-Back Ratios 
elae 


| Channels 


i 


326-2 
VHF-UHF antenna 


Channel 5 
Only Low Bond channels IMPORTANT . . . don't be misled by polar 
shown, since co-channel patterns representing relative POWER. Remem- $ 90 
interference is not encoun- ber, power is the squore of voltage. All list 


tered on Migh Bond Channel Master polar patterns ore presented 
channels in relative VOLTAGE. 


radical new antennas 
by CHANNEL MASTER 


The most beautiful antenna ; 2 

ever made! The only ‘ 

indoor antenna featuring powerful re : .* VHF-UHF , 
’ outdoor design’ principles — : ( ~ indoor 

Bow-Tie and Screen. : 





antenna 


DESIGNED FOR POWER! 
On UHF: For primary und secondary areas. In mar 


y 
cases, performance Fumie [¥1e] Mm folie lai¥lol mmol] felelel@mlalt iol ile 
tions. Good directivity on all channel: 


On VHF: Ideal in areas of strong VHF signals 


STYLED FOR BEAUTY! 





Designed by a wel.-known industrial designer, the 
AO)» 19) 4. am 1 Oh a mel tol colo) ME late] MElale ole] amelalicislalel Mi ae]i im sie 
beautiful as’ well as powerful. Wins customer approval! 


Tamel:iel i hme] lolalce 





The first gain Gold relate. loliela 4 
figures everto : 416 y 
be published . . 
: sr . { 
for an indoor ; Silver and black ; Fe 
stteneei (=. f°) -3 417 list 


mplete technical literature 


& CHANNEL MASTER CORP. , Write for 


4 The World's Largest Manufacturer of TV Antennas Copyright 1954, Channel Master Corp *Pat No 0 171440 





NOW 


EICO SCOPE VALUES! 


-.. 2 SENSATIONAL 


NEW AMAZING FEATURE PACKED 


7” PUSH-PULL OSCILLOSCOPE 


Only FICO Has All These Features 
VERTICAL FREQ. RESPONSE: 
flat + 2 db 10 cps — 1 mc 

VERTICAL SENS.: .01 volts 


rms/inch 


WOR. FREQ. RESP.: fiat + O db 
10 cps — 200 kc, —4 db at 500 ke t 
WOR. SENS: 3 volts rms/inch 
SWEEP RANGE: 15 cps-100 ke 
2-STEP FREG.-COMPENSATED 


ri 


U ~ — 


ATTENUATOR eliminates freq. 
distortion, overiaading. 


both amplifiers 


sine wave sweep. 


@ PUSH PULL V4 4 
@ Sweee 


SCOPE VOLTAGE CALIBRATOR KIT 
495K KIT $12.95, WIRED $17.95, 


@ Sq. wave output at power-line 


AT FRONT PANEL: intensity mod. input; 
60 cps, sawtooth outputs. 
EICO EXCLUSIVE! 
Amazing feature-packed 
Wired, 


CATHODE FOLLOWER inputs to 


PUSH-PULL outputs in both amplifiers 
RETURN TRACE BLANKING 

INT, VOLTAGE CALIBRATOR 

V & HW TRACE EXPANSION & CENTERING: 
1.5X full screen without distortion. 
DIRECT CONNECTION to vert. CRT plates. 
PHASING CONTROL of internal 60 cps 


economy - priced 


$79.95. KIT, $44.95. 


freq. with full-scale readings of 


1, 1, 10 of 100 V. peak-to-peak 
@ Accuracy: 5% of full-scale 
on each range. 


OV & 12V BATTERY ELIMINATOR KIT 
1050K KIT $29.95. WIRED $38.95. 
@ OC output: 08 V of O-16 V 

urrent rating 


@ Continuous c 


acl 


MODEL 470K 
KIT $79.95. WIRED $129.50. 
5° PUSH-PULL SCOPE, 425K, 


NOW! onty 
& WIRED INSTRUMENTS Gives You 
LIFETIME SERVICE & 
CALIBRATION GUARANTEE’ 


id ’ $ 
@ AC & DC volts: 
0-5, 10, 100, 500, 
1000 V (30 KV with 
HVP-1 probe). @ 5 
ohm ranges from 2 
ohm to 1000 megs 
@ DOC input Z 26 
megs. @ 412” meter 
movement in can’t- 
burn-out circuit. 
@ 1% mult. resis- 
tors. } 
HIGH VOLTAGE PROBE $6.85 ~“—— 
@ Extends range of VTVMs 

& voltmeters to 30 KV. 


CATHODE RAY TUBE CHECKER 
630K, WIRED $24.95 KIT $17.95 


@ Checks all types of TV 
picture and C.R. tubes in 
the set or carton. Bridge 
Measurement of peak 
Beem current (proportion- 
ip) tOscreen brightness). 


) Detects shorted & open 
‘elements 


625K TUBE TESTER KIT $34.95. WIRED $49.95. 


@ Iilum. gear-driven 
“Speed Rolichart.” 
@ New lever-action 
switches for individ- 
ual testing of every 
element. 
@ Tests all conven- 
tional & TV tubes. 
PIX TUBE ADAPTER 
fer Tube Testers $4.50. 
Checks TV picture tubes 
while in set. 


“(EICO— Kits 


360K SWEEP GEN. KIT $34.95. WIRED $49.95. 


@ Continuous cover- 
age of all TV & FM 
freqs. from 500 ke to 
228 me. 


@ Sweep width var- 
iable 0-30 mec. 

@ Crystal marker 
oscillator, variable 
amplitude. 


214K VIVM KIT $34.95. WIRED $54.95. 

249K P-P KIT $39.95 WIRED $59.95 
@ Large 7%” meter, 
can't-burn-out circuit 
@ AC/DC volts: 0-5, 
10, 100, 500, 1000 
(30 KV with HV Probe) 
@ 5 ohms ranges 
from .2 chm to 1000 
megs. 
@ OC input Z 26 


megs 
@ 1% mult. resistors 


Large 734" meter 


950A-K R-C BRIDGE & R-C-L COMP. KIT $19.95. 
WIRED $29.95. 


@ Measures & tests all 
resistors; .5 ohm to 500 
megohms 

@ Every type condun- 
ser, 10 mmf to 5000 mid. 
@ 0-500 DC voltage 
source for capacitor 
leakage testing 


TN 


BAR GENERATOR 352K 
WIRED $19.95 KIT, $14.95 
@ Enables rapid adjustment wre 
of TV picture V&H linearity > 
without hard-to-find station ha? | 
transmitted test pattern. - r 
@ Produces 16 V or 12 H . 
bars. Operates on TV chan = 

nels 3, 4, or 5. 


le 


Tass 


WAat6v. 6A at i2Vv 
@ intermittent current rating 
2OAat GV. 12Aati2v 
@ Separate Voltmeter & Am: 


“at less than our cost of handling (See EICO Guarantee 


Cord enclosed with each Kit & Instrument). Prices 5% higher on West Coast. Specifications 


232K PEAK-to-PEAK VTVM 
with DUAL-PURPOSE AC/DC 


(Pat. Pend.) 


249 K PEAK-to-PEAK VIVM with 7°: 


EICO SCOOPS! 


Uni-Paobe* 
KET ‘29.95 WIRED *49.95 


; tage of complex and 
Measures directly p-p vol n 
sine waves: 0-4, 14, 42, 420, 1400, ett 0. 
DC/RMS sine voltage range 0-1.5, 5, 15, 50, 
150, 500, 1500 v. Ohms: 0-1000 megs. 7 non- 
ship ranges on every function. Calibration with- 
out removing from cabinet. Zero center Freq. 
Resp. 30 cps-3mc. 1% precision ceramic multi- 
pliers, Exceptional stability and accuracy. Com- 
pact, portable (8! »x5x5”), smart, rugged. 


| Only 1 probe 
1 UNI-PROBE! Terrific time saver! On 
or ol functions—a half-turn of probe-tip selects OC 


. ! 
ae arte METER KiT $39.95 WIRED $59.95 





944 K FLYBACK TRANSFORMER AND YOKE TESTER 


Kit $23.95 


Wired $34.95 


Tests all flybacks and yokes, in or out of TV set 


—in just second 


Exclusive separate calibration for air- 
core flybacks assures utmost accuracy ~~ 
44" meter, 3 colored scales Compact, portable 


(81/2x5x5"), smart, rugged 


s! Detects even 1 shorted turn! 


and iron- 
Large 7 
— eh = 


315K DELUXE SIG. GEN. KIT $39.95. WIRED $59.95. 


@ Covers range of 75 
ke to 150 me. 

@ 7 Calibrated scales: 
accuracy better than 
1% 


@ Bandspread vernier 
tuning. 

® 4-step RF shielded 
output multiplier: con- 
stznt output 2. 


377K SINE & SQUARE WAVE AUDIO 
GEN. KIT $31.95. WIRED $49.95. 


@ Complete sine 
wave coverage, 
200,000 cps in 4 
direct-reading 
ranges. 

@ Complete square 
wave coverage, 60- 


50,000 cps. 
e Cathode follower 
output circuit. 


S36K MULTIMETER KIT $12.90. WIRED $14.90. 
526K MULTIMETER KIT $13.90. WIRED 616.90. 
1% Precision resistors. 
@ 1000 ¢/V; 31 ranges 
@ DC/AC volts: Zero te 
1, 5, 10, 50, 100, 500, 
5000 





@ DC/AC Current: 0-1, 
10 ma; 0.1, 1 A. 

@ Ohms: 0-500, 100 K, 
1 meg. 


and prices subject to change without notice 


S6SK MULTIMETER KIT $24.95 WIRED $29.95. 
“ > 555K MULTIMETER KIT $29.95 


L 
WIRED $34 95 
(1% precision resistors) 


@ 20,000 —/V; 31 ranges. 
Output voits 
50, 250, 1000, 


@ OC Current: 0-100 ua; 10, 
100, 500 ma; 10 A 

@ Ohms: 0-2K, 200K, 20 
meg. 


145K SIG. TRACER KIT $19.95. 
WIRED $28.95. 


@ Audibly signal traces 
all IF, RF, Video & Audio 
circuits from ANT to 
SPKR or CRT In all TV, 
FM, AM, etc. without 
switching. 

@ Germanium crystal 
diode probe responsive 
to over 200 mc. 

@ integral test speaker 


320K SIG. GEN. KIT $19.95. WIRED $29.95 
322K SIG. GEN. KIT $23.95. WIRED $34.96, 


@ Fundamentals 150 ke 
to 34 mc, harmonics to 
102 mc 

@ 5-step band switch- 
ing. 

@ Colpitts audio oscil- 
lator generates 400 cps 
pure sine wave voltage 


RED $24.95 
1171K RES. DECADE BOX KIT $19.95 WH 
14.95 WIRED $19.95 
ADE CONDENSER BOX KIT 1180K KIT $ 
Twa RESISTANCE SUBSTITUTION BOX 1100K WIRED $9.95 KIT $5.50 


R) 


@ Permits pure RF, 
modulated RF, or pure 
AF. 


Write NOW for FREE latest Catalog C-7 
Ask your jobber for FREE EICO business building decals. 


© 1954 
Seperate Assembly & Operating Manuals supplied with each EICO KIT! 
if  e. 
SAVE OVER 50°! 
ELECTRONIC INSTRUMENT CO., Inc., 84 


2ca ober 


Withers Street, Brooklyn 11, N. Y 
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Hugo Gernsback, Editor 


Radioelectronics in 1980 


- «+ To read the Future aright, we must look back to the past 


WENTY-FIVE years ago this month saw the birth of 

this publication—then named Rapio-Crarr. Conceived 

and founded by the present writer, he stated the future 

publication’s platform in these words in the opening 
July 1929—issue: 

x Rapio-CRAFT will be a_ strictly-specialized class 
publication, covering only a restricted field, namely: Radio 
et builders, radio constructors, short-wave fans, service 
men, amateurs (hams) and television enthusiasts.” 

Through the years, this broad policy has kept pace with 
the rapidly, ever-expanding radio-electronic field. Certain 
departments of the publication have been expanded—or 
contracted—to stay abreast of the changing times. 

Let us now take a quick look at the radioelectronic age 
f the 1929 vintage, which, from this distance, in time- 
progress, May surprise us. 


In 1929, many of our radio receivers then in use were 
still battery-operated. The house-current a.c. or d.c. sets 
were gradually coming into favor. In 1929 there were less 
than 11 million radio sets in use in the U. S. In 1953 there 
were over 118 million. Most of the present-day radio tubes 
were unknown—the screen-grid tube had just been brought 
out, coast-to-coast broadcasting hookups were entirely via 
land lines—the coaxial cable still was in the future, as was 
microwave relay cross-country transmission. Television 
till was in the rotating, Nipkow disc stage—the modern 
['V picture tube was in the blue-print, laboratory stage. 
In 1920, there were no transistors, no light portable radios 
with concealed aerials, no pocket radios, no hi-fidelity, no 
kM broadcasting, no beam-power tubes. Servicing instru- 
ments were few and crude. There were no signal tracers, 
no magnetic recording tape, no selenium rectifiers, no 
germanium rectifiers, no proximity fuse, no radar, no guided 
missiles, no electronic instrument landing for airplanes, no 
handy-talkies, no two-way taxi radio, no telemetering, no 
appliquéd (printed) cirevits, no radio astronomy, no elec- 
tronic computers, no Ultra-High-Frequency transmitters, 
no intercoms, no atomic batteries, no solar batteries and 
everal hundred other radioelectronic inventions common- 
place today, but unknown in 1929. 


Since we developed these almost incredible marvels in a 
short twenty-five years, what—from this vantage point of 
accomplishment—can we expect at the end of the next 
twenty-five years, say by 1980? 

We shall try here to describe only a few rather “safe” 
predictions, which appear reasonably certain—the  too- 
fantastic ones unmentioned here will also sound common- 
place by 1980. 

Semiconductor Boom. The semiconductors germanium 
and silicon, which now begin to rival the vacuum tube in the 
form of the transistor, the crystal diode, the photo transistor, 
as heavy current rectifiers and as a converter of solar power, 
will probably be responsible for major and far-reaching 
developments during the next quarter-century. We have 
but made a start in this direction, with the greatest elec- 
fronie inventions yet to come. 

Germanium and silicon are only two semi-conductors now 
in this field—there will be many others, all with different 
functions and purposes. There will also be autopowered 
radio-active semiconductors that can generate their own 
current—a start of which was made in the atomic battery. 

Atomic Power via Semiconductors. The writer has 
pointed out a number of times that atomic power today is 
grossly inefficient. To harness it now, you throttle down the 
atom and in the process obtain a large percentage of un- 
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wanted heat. Some of this heat t} 
which finally is used to ru 

heat, however, is lost by 

ful radiation. Yet this pou 

in nature but so far h: 
seems very likely that 
conductors for a dual pu 
gamma and other atomic radi: 
self simultaneously will gene 
When we do this, the atomic 
be the next logical and practic: 

Self-Powered Radios. The 1980 radio receive vill bear 
little resemblance to the present t most 
part, radios will be much small ‘ t} ! ve now 
know. For home and office use, they will b i inctional 
and utilitarian. They will be combined wit) r hoxe 
book-ends, table lamps, ash-trays, d ey ink 
stands, calendars, paper-weight ( , n with 
these, 

Large radios will be in the minorit ce hination 
with TV and high-fidelity phonograph set ere ll no 
longer be a reason for large radi bees { 1LGRO type 
has no tubes and all the components a pared 
to those in use today. 

Cordless Radios. You wil! no a radio 
receiver twenty-five years hence etely 
self powered, The transistor (oO! 
will generate all the necessar p 
future radio will cost very littl 
it will have to be serviced once 
technician, because even the radi 
out of order. 


Battery-less, Auto-powered Pocket Radio: 
in profusion by 1980. They, too 
styles: Pen-radios, cigarette ca 
case radios for milady, and man) 

Smaller Television Receivers 
multichrome reception will sure] 
cumbersome and bulky set Auto 
equipped, the size of our TV rece 
from 50° to 754. The great dept 
to the long bottleneck of our pict 
in the future. The picture “tube” of 1980 
less than 3 inches deep, against 15 to 28 inch 
day tubes. The scanning means (if we st 
will probably be a sort of electronic pant: 
operate from the top or side, parallel to the 
rather than at right angles (perpend 
tube’s electron gun does today 

This arrangement also will make it possibl produce 
light-weight compact TV portabl veighing than & Ib 
With an interior built in antenna, such portab cal adily 
be carried from room to room, for traveling irposes, for 
the office, for picnics or the beac! 

Phoneview—TV over the telephone—-proposed by the 
writer as early as 1910, will irely be commonplace by 
1980. No longer will the telephone be “blind” in the future 
Once we become accustomed to seeing each ther during 
telephone conversations, we will marvel at how we ever 
lived without it. 

Long an engineering project of the Bell Telephone Labora 
tories and already partially realized, Phoneview seems 
assured once we shall have produced a simplified and com 
pact picture tube that does not require high-voltage to oper 
ate it. It probably will be a reality long before 1980.—H.G. 
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By LEONARD LIEBERMAN 


S in the early days of mono- 
chrome, color TV circuitry will 
how a wide variation from set 
to set. An 


can be 


ituation 
R tube Old 
imilar condi- 


example of thi 
scen in the color ¢ 
timers will 
tion in the 
when 


remember a 
monochrome 
60- 


early days of 


high-voltage upplies used 
cycle a.c., v.f. and fly-back 

Many variations of color C-R tubes 
have been patented At present, there 
either at or 


ystems 


two 
the 
are the post-deflection focus type 
(Fig. 1) 
represented by the 
and the RCA 15GP22 
Competition will probably re 
standard tube. 
various combinations of 


are only type ap- 
The Cc 
Law- 


the 


proaching production level 


rence Chromatron and 
hadow-mask 
CBS 
(Fig. 2) 
ult in a single 


While the 


electrostatic 


type 
Colortron 


picture 


and electromagnetic sy 
different 

fundamental principles of 
C-R tube operation are the 


tems call for circuits, the 
mono hrome 


and de 


“are 
“are the formation, focusing, 
flection of the 
TV, the pieture 
form these 
direct the 
phosphor at the 


electron beam In color 
tube not only must per 
function but also must 
color 
that 
signal input point 
the 


method of directing 


beam to the exact 


precise moment 
color signal is at the 

The difference in 
C-R tubes is in the 
the beam to the prope 
In the shadow-mask 
consisting of the 
dots (a triad) i 
hole (Fig. 3) An beam or 
beams are directed through the hole to 
the proper color at the proper time 

In the post-deflection Ing 
(PDE) the screen consists of the 
tripe 


major Various 


color pho phor 
tube, a triangle 
three colon pho phor 
small 


located under a 


electron 


tube 
three 


focu 


colors in setween the electron 
two grids 
(Fig. 4) sy 
the 
proper 
proponents of the 
light 


three 


creen are one ol 
to the 
voltage on the grids 
directed to the 
The 


claim a 50° 


gun and 
located close 
adjusting the 


beam 


can be 
color stripe 
PDF tube 
transfer efficiency as 
gun shadow-mask tube. 


greater 
against a 


The shadow-mask tube 
A side view of the shadow-mask tube 
is shown in Fig. 5. The phosphor screen 
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contains approximately 600,000 dots in 
groups of three. Each triad consist 
of a dot of green, red, and blue fluores 
cent phosphor. Each dot is placed in it 
pot In a very precise manner. One of 
the differences between various shadow 
manufacturing processe lie ! 
that 


mask 
the 
and 

Between the phe 


manne? these dots are formed 
located. 

phor creen and the 
gun is an 
mask panel, which gives this type 
its name. This panel is a 
machined piece of metal with approxi- 
mately 200,000 holes. These holes are 
accurately and positioned so 
that when the mask is correctly located, 
each hole lies in 
a triad. 

The electron 

sist of 


shadow 
tube 


1on- 


electron opaque 


preci 


spaced 
proper relationship to 


structure 
three 
In the one-gun tube the beam i 
the hole 
and, using external circuitry, is rotated 
o that it the 
triking each dot in the triad sequence. 
The current shadow-mask tubes 
type. Fig. 6 
guns located 120° apart and concentri 
with the axis of the tube 

In this gun is 
plete, with an individual cathode, 
trol grid, and screen grid The 
is common to all the guns In addition, 
there is 


gun can 


one ot 


con- 
either individual 
guns. 
put through 


screen aperture 


enters aperture hole, 
are the 


three-gun shows these 


tube, each color com- 
con 
heater 
a common electro-static focu 
ing electrode and a common convergence 
electrode 
In most 
cathodes 


TV 


are tied 


the three 
prov idle 
T he 


channels 


color receivers 
together to 
a common brightness control 
signal from each of the color 
is applied to its 
control grid (Fig. 7) In 
each of the color signals is applied to its 
control simultaneously, and the 
three beams are formed, focused, and 
deflected to the proper aperture holt 
By the construction of the guns, and by 
external circuits each 
made to strike the proper 
the triad on the screen (Fig. &) 

The mechanical problem of keeping 
the three beams focused and converged 
while scanning the entire 
shown in Fig. 9. In position A, the 


respective color-gun 


operation, 


grid 


color beam is 


color dot ir 


screen Is 


Fig. 1—Left, the Lawrence Chromatron. 


Fig. 2—Right, the tricolor 15GP?22 


| 

| 
Fig. 3—Color triad as seen through a 
screen aperture by electron gun. 


three beams are directed to the 
of the and are 
focused properly. Because the 
and mask are flat while the be 
deflected in an arc, the three be: 
would not strike the aperture hol« 
correction were applied as in positior 
With 
beams are made to focu 
at the hole. 

With respect to convergence, t! 
a difference between the RCA 
and the CBS Colortron. Thi 
the mask and 
glass plate on which the phosph« 
set. In the RCA tube the 
and plate is flat, and in the CBS t 
they are spherical. The spherical 
makes the problems of dynami 
ing and 


screen converge 


corrections as shown at ¢ 


and 


hape of shadow 


are 


simpler bec: 
the distance at the end 
the great. Howe 
some dynamic convergence and fox 
is still required. 

The 
of applying a 
potential on the focusing and co 
elements in the C-R tube 
waveforms are obtained from tl 
cuit shown in Fig. 10. Puls 
taken off the cathodes of the ve 
and horizontal output tubes and c 
to the input of the convergenc: 
plifier. The potentiometer and ad 
able coil phase the horizontal and 
tical waveforms with respect to ¢ 
other and to the start of the 

The output of the dynamic cc 
ence amplifier is applied throug! 
transformers to the convergence ¢ 
The taps insure that the vol 
ratio between the dynamic converg: 


converyence 
correction 
sweep Is not as 


convergence correction cor 


waveform to the 
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weel 
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Fig. 7—Partial diagram of a shadow- 
mask C-R tube input circuit. 


and dynamic focusing electrodes is kept 

The for these 
are different 
The voltage 
is tapped off the high-voltage supply. 
The focus voltage comes from a rectifier 
in the horizontal output transformer 
circuit; a variable control in the cathode 
return circuit of the rectifier 
the focus control. 

Two other controls, external to the 
neck of the tube, are required for the 
operation of the three-gun shadow- 
mask C-R tube. They are the beam- 
position magnets (permanent magnets) 
and the purity coil. These two adjust- 


d.c. voltages 
obtained from 
convergence 


constant. 
electrodes 


sources. d.c,. 


Serve as 
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i—Lawrence tube deflecting grid. 
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ments align the three beams in relation 
to each other and to the deflection axis 
of the neck. 

One other operating requirement of 
this tube the high voltage. 
Because the brightness signal is mixed 
directly with the chrominance signal 
and the cathodes are usually tied to 
gether, separate d.c. restoration is re- 
quired fer each color gun. Since bright- 
ness level is one of the elements of the 
picture, variations in beam current 
from any gun because of fluctuations 
in the high voltage will result in a dis 
torted This makes a 
well-regulated high-voltage supply a 
very important requirement. 


concerns 


color picture, 


Post-deflection focusing 

The Chromatron is based on the tube 
developed by Dr. Lawrence. In this, 
as in the shadow-mask tube, either a 
single- or three-gun system can be used. 
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The 


operate 


single-gun system is simpler to 
than the tube. 
Fig. 11-a illustrates the relationship of 
the grid and the The 
consists of stripes of color phospho: 
The are deflected as in the 
hadow-mask_ tube A voltage (ap 
proximately 4.5 kv) is applied to the 
grid which and converge 
the beams as they pass the wires (Fig. 
11-b). The second anode voltage is 18 
kv. 

Present indications are that a single 
gun type will become standard. Fig. 12 
shows a cross-section view of one line 
in the one-gun tube. This tube has two 
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tube has a number of 
drawbacks. The precision 
machined parts, the extra convergence 
and focusing circuitry, the highly ac- 
curate high-voltage regulation required, 
and the small angle of deflection with 
its attendant small screen and long tubs 
The 
last-mentioned defect is one of the main 
reasons for the small (8% x 11%-inch) 
whose reign just 
° broken when this article was written, 
P by Du Mont’s demonstration of a 19- 
inch tube and RCA’s announcement of 
the imminent introduction of a 19 
inch type, with even bigger 
promised for 1955. 
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Fig. 12-a—Beam strikes green when 
voltage on both grids is equal. 12-b 

Beam action as one grid voltage be- 
comes more positive than the other. 
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watts If, as it the color 
tube is shipped separately from the set, 
the service technician will have 
how to set up the tube. It is 

worth while to 
of the tube which the service 
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no problem of color mask After the tube is 
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The d.c. convergence control 
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The dynamic convergenc« 
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convergence control is used t 
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horizontal direction at the side 
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vertical direction. 


three 
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Color balance 
The final adjustments are 
cerning color balance, done 
lowing manner: 
1. Adjust the voltage on the 
* screen grids (grid 2), to tl 
value. 

Set the bias on each gun 
the screen has a grayish color 
Increase the 
master 
note which color 
dominate 
the 
gun which predomi 
Repeat steps 2 and 
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CIRCUITS 


Part Il—The luminance and bandpass circuits 


HERE are many circuits in a color 

TV receiver that are required re- 

gardless of the type picture tube 

used—whether it be the three-gun 
dot type, the shadow-mask tube of 
RCA and CBS (Colortron), or the 
single-gun Lawrence (Chromatron) 
strip type tube. 

The luminance channel in a color 
receiver consists of a number of video 
amplifiers identical to those found in 
a monochrome receiver, with the addi- 
tion of a delay line and a 
The luminance channel has the same 
function as the video amplifier in a 
monochrome receiver in that it amplifies 
the luminance or 
of the color signal. 

Fig. 1 shows the composite color 
video signal from the video detector 
coupled to the first video amplifier and 
then separated and fed to four different 
circuits: second video amplifier through 
a delay line, bandpass amplifier, burst 
amplifier, and syne separator for hori- 
zontal and vertical deflection synchro- 
nization. The syne separator and 
assorted circuits were covered in our 
previous article and the burst amplifier 
will be discussed in a future article. 

A 4.5-me trap is shown (Fig. 2) in 
the luminance channel to prevent inter- 
ference patterns in the picture—the 
function of a 4.5-me trap in 
a monochrome video amplifier. The two 
additional components not found in a 
monochrome video amplifier are the 
3.58-me trap and the delay line. The 
3.58-me trap performs two functions: 
it keeps the color burst and subcarrie1 
(color information) out of the lumi 
nance channel to prevent an interfering 
dot pattern in the picture, and it acts 
as a pick-off coil for the signal coupled 
to the burst amplifier. The delay line 
slows up the luminance (monochrome) 
signal so that it arrives at the mixing 
(matrix) circuits at the same time as 
the chrominance (color) signal. 

The delay line is necessary because, 
after the take-off from the first video 
amplifier, the chrominance signal must 
through the bandpass amplifier, 
demodulators and phase inverters, while 
the luminance signal usually passes 
through only one additional amplifier 
stage before being applied to the matrix 
circuits. The chrominance o1 
signal has a longer signal delay due to 
the greater number of stages (and also 
due to its narrower frequency 
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Fig. 1—Top, diagram shows signal path following the video detector. 
Fig. 2—Bottom, schematic shows circuits as indicated in Fig. |} 
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signal), and therefore the 1-microsecond 
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receiver is a handy ervice 
useful 
Whe 


“no picture 


when ervicing color receive) 


ever a service condition of 
no sound” (raster 
ing the contrast 


which circuits 


normal) occurs, Vary- 
control will indicate 
fault As a fast 
check to localize the possible 


are at 
cause of a 
“no picture no ound” condition, 
the face of the picture tube at 
and 
ettings If no 
change is noticed between the two con 
trol settings, the trouble usually in 
the last two or three i.f.-amplifier 
up to the sound take-off point. If at 
the maximum control setting an _ in- 
crease in snow is noticed, the 

most likely in the tuner or 
second if. amplifiers, or the 
may be disabled, 

Since color receivers will probably be 
of the intercarrier type, both the sound 
and video information amplified 
simultaneously by the tuner and major 
ity of the if. amplifiers. Therefore, if 
the sound appears to be normal, it can 
be assumed that there are no defects in 
the tuner and i.f. amplifiers up to the 
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sound take-off point. 
dition with 
normal) would probably be caused by a 
defect between the take-off point 
and the picture tube. If such is the case, 
rapidly changing the control 
setting should produce a flicker effect 
in the raster if the luminance channe! 
between the contrast contre] and mixing 
circuit is functioning Thi 
will further localize the 
trouble. 
The 
serviced 
leads 


A no-picture 


sound 
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normal (raste) 


sound 


contrast 


properly. 
the cause of 
should he 
Rearrangement of 


luminance channel 
carefully. 
and could po sibly 
cause regeneration, especially in those 
where the first 
video amplifiers are in the vlass 
envelope. Since the input and output of 
any two-stage amplifier has the 
signal polarity, it is always a_ good 
practice to keep the output leads and 
components as far from the 

possible. Stray wiring capacitance 
have a much greater effect at 
frequencies and could easily 

ringing effect in the picture, very 
similar in appearance The 
delay line can be checked with an ohm 
meter. Checking continuity from input 
to output of the delay line will deter 
mine whether it is open or of 
resistance, and measuring across either 
input or output terminals to chassis 
will determine whether it is shorted. 
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Bandpass amplifier 

As mentioned previously, the 
posite color video signal from the video 
detector (Fig. 1) is coupled te the first 
video amplifier and then separated and 
fed to four different circuits, one 
the bandpass amplifier. 
amplifier the chrominance or 
color information (consisting of the 
color subcarrier and its upper and lower 
sidebands) from the 
video signal and amplifie 
information sufficiently to 
demodulators. The bandpass amplifier 
as shown in Fig. 2 is simply a 
amplifier, similar to an if. amplifier 
except that it operates at video fre- 
quencies, The bandpass filter, which is 
the frequency determining factor of the 
amplifier, is placed in the plate circuit 
as in an i.f. amplifier. The bandpas 
characteristics will vary depending on 
the type of demodulators used and the 
i.f. amplifier response. manu- 
facturers may peak the high-frequency 
response of the bandpass amplifier to 
the deficiencies in the 
i.f. amplifiers due to narrow bandwidth. 
The frequency passband at the output 
of the bandpass amplifier is shown in 
Fig. 4 and represents the bandwidth 
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Fig. 3—Typical delay line— 
a series of coils terminating 
in resistors at ends of line. 


for the R-Y and 
tem in dotted lines 
modulator system in a 
only difference is that the bandw 
for the 1-Q system extends lowe} 
frequency than the R-Y, B-Y 
Demodulators will be discussed 
future issue. 

The two signals, from the color 
and horizontal deflection transfo) 
applied to the bandpass amplifier (se« 
Fig. 1) are necessary in a color rece 
for the following reasons: The 
from the horizontal deflection 
former is a negative pulse whic} 
applied either to the control grid 
screen grid of the bandpass amplifier 
depending on the design of the receiver, 
to keep the color burst out of the chron 
nance channel. This pulse occurs d 
ing the horizontal blanking interval : 
prevents the bandpass 
conducting for the duration 
pulse. If the color burst 
to pass through the bandpass an 
it would be demodulated and pa 


B-Y demodula 
and the 
solid 


amplifier 
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due to the action of the d.c. restore 
the blue gun. The signal from tl 
killer is simply a negative bias 
which holds the bandpass amplifi 
off during monochrome recept 
prevent noise from passing 

the chrominance channel and 

the picture. Some 
include the stage required for 
matic color killer but will 


varies 
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switch which disables the 
bandpass amplifier and accomplishes the 
Same purpose. 

Fig. 2 shows the 
the output of the 
control 


cnrominance 


chroma control at 
filter. This 
amplitude of the 
ynal to the demodulators 
which in turn affects the 


bandpa 
vari the 


saturation or 
intensity of the colors appearing on the 
face of the picture The 
chroma control will be provided on the 
front of the receiver as the only added 
customer’s control necessary for 
operation. For the cu chroma 
control will affect the intensity or shad- 
ing of the various colors. As an example, 
increasing the control setting 
will vary the red portion of the picture 

om a pink to a light red, to a deep 
red, or will vary the blue portion of the 
picture from a light 


lue, to a deep blue. 


color tubs 


( olor 
stomer the 


chroma 


blue to a medium 


Servicing hints 

Servicing a color 
approximately 75% 
tical to 


ceiver. 


receiver will be, 
of the time, iden- 
servicing a monochrome re- 
Since the N.T.S.C. system is 
compatible, a color receiver is capable 
of receiving a monochrome transmission 
in black-and-white. Because of this, the 
ervice technician can check reception 
on both color and monochrome signals 
as an aid to localizing troubles. If 
trouble is experienced when tuned to 
a color program, the first step should 
be to check the picture when tuned to 
a monochrome program. If the same 
trouble is noticed on both a color and 
a monochrome program, the 
chrome circuits in the color receiver 
are at fault. However, if the trouble 
disappears when tuned to a monochrome 
program, the color circuits are at fault. 
It must be assumed that the picture-tube 
controls are correctly 
making this check. 
Whenever it is determined necessary 
to check the bandpass amplifier, this 
stage should be treated identically to aa 
i.f. amplifier and serviced accordingly. 
Alignment 


mono- 


adjusted when 


of the bandpass amplifier, 
as any tuned circuit in a color receiver, 
should be performed according to the 
manufacturer’s alignment instructions, 
and the specified procedure should be 
carefully followed. A typical alignment 
procedure specified by one manufacturer 
is simply to feed an unmodulated signal 
to the grid of the first video amplifier 
and connect an a.c. voltmeter across 
the chroma control. L3-4-5 are adjusted 
for maximum reading at the frequencies 
listed in the alignment procedure. 

The bandpass amplifier, sometimes 
referred to as the chrominance am- 
plifier, selects and amplifies the color 
information; therefore any defects that 
occur in this stage may cause a loss of 
color on the face of the picture tube and 
result in a monochrome picture. The 
bandpass amplifier, color killer, and the 
color subcarrier oscillator and control 
circuits are the only stages that could 
cause a complete loss of color and result 
in a monochrome picture when tuned to 
a color program. (TO BE CONTINUED) 
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F reports received in the first few 
| months of 1954 are any indication, 
this year will break all TV dx record 
by a wide margin. The first four months 
of 1954 have already yielded about 150 
sporadic-E reports, nearly twice last 
year’s complete record for the same 
period, and May observations are piling 
in rapidly. From coast, and 
from Yellowknife, Northwest Territory 
to Buenos Aires, Argentina, come indi 
that 1954 is almost certain to 
be a banner year in TV dx circles. 

The season opened ahead of previous 
years, the Gulf 
Coast reporting plenty of both sporadic- 
Ek and tropospheric dx as early a 
March. In fact, tropospheric dx seems 
to be an almost daily occurrence in 
that region, regardless of season. Sev 
eral observers report that regular re 
ception up to 500 miles or more is not 
at all when conditions 
really open up it’s hard to identify one 
kind of dx from the other as the dis- 
tances for the two forms often overlap. 

Atlantic observers got in 
some early licks, too. The fourth week 
in April saw tropospheric dx ranging 
from Halifax to Virginia, Canning in 

Halifax identified stations on every 
channel except 9 the night of April 20th, 
his list including WCBS, WPTZ, WBZ, 
WNBC, WNBW, WABD, WFEIL, 
WNAC, WABC, WNHC, WGAR, 
WPIX and WATV. He suggests that 
dx-ers be on the lookout for CHS. St. 
John, New Brunswick, Channel 4, a re- 
cent arrival. 

This same East 
abled Collier of 
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cations 
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uncommon, and 


seaboard 


Coast inversion en- 
Arlington, Va., to log 
stations at distances of 150 
miles or His best dx in this de- 
partment included WICC-43, Bridye- 
port, Conn., 290 miles; WKNB-30, New 
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From the original “La 
Telévision? . . . Mais 
c'est tres simple!" 
Translated from the 
French by Fred Shun- 
aman. All North Amer- 
ican rights reserved. No 
extract may be printed 
without the permission 
of Redio-Electronics and 
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TELEVISION - - - It's a cinch 


By E. AISBERG 


WILL—I'm glad to see you again, Ken; I’ve been wall 
around with an awful empty feeling... 

KEN—Why— what's the trouble? 

WiLL— Well, I feel something like a mother who aband 
her child to run off to a bridge party. You rememb« 
left our waves carrying the TV image, syne signal 
that, floating around somewhere between heaver 
earth .. 

KEN—. . . and now you want to bring all thi 
frequency energy back down to earth 

WILI and use it to operate a TV receiver. Wa 
I supposed to be going to build one, as part of th¢ 
learning how works? 

KEN—And have you given your receiver any th« 
Is it going ‘ iperheterodyne? Will it have a 
range? Or are u sticking to the v.h.f. for the pre 
ae 

WILL— HH a moment! I haven’t had time t 
about all the ings! Now this circuit quest 
instance. You give me the idea I could use a t.r-f., 
the diagran remember looking at are supers. 

KEN—I was kidding a little. You could use t.r-f 
do in England, where most sets are fixed-tuned, a1 
only one station. But the superhet is the universal 
for TV reception today. 


The superheterodyne TV receiver 

WILL—I see you're making another one of thos« 
bor diagram 

KEN—Will, i might as well learn to like the 
diagrams! They're the best way to get a general 
how assemblies are hooked togethe P. Suppose I had a \ 
who wanted to get acquainted with New York 
start in by taking him through all the picturesque 
Greenwich Village? Not at all; I’d take him to the 
the Empire State Building and give him a general 
the whole island. It’s the same way with a TV ree 
If I were to draw a complete and detailed sche: 
you at the start, ail you’d get out of it would be a fru 
feeling! 

WILL—Oh, that’s O.K.4 Don’t get me wrong 
object to apple boxe But talking of frustratior 
make anything out of this at all! 

KEN—Get a grip on yourself and take a look at the 


part! How different is it from the radio receivers we 


tovether veal aye 

WiLL—The sound part looks normal. But lool 
the video i.f. both share the same oscillator and 
That ought to be very economical, but can you get it ti 

KEN—Very well indeed! First of all, the r.f 
is wide enough to cover a whole channel—includir 
video and ound without too much trouble. 

WILI Sut how do you separate video and sound 
the converter stage? 

KEN—Nothing magic about that, either! The 
beats with the different video and sound carrier freq 
and produces two intermediate frequencies that 
separated by tuned circuits without any trouble 

WiILL—lI still don’t dig it. 

KEN Let's Suppose we're receiving channel 2, ¥ 
picture carrier at 55.25 me and the sound at 59.75 
we tune our oscillator to 101 mc, what will the so 
pix i.f.’s be? 

WILL—For the sound we'll have: 

101 —59.75= 41.25 
and for the video: 
101—55.25 = 45.75 

KEN—And if you tune your sound and pix if 
frequencies, you shouldn’t have any trouble. That 
reason the superhet is almost universally used. We nes 
selectivity. The tuned circuits have to be wide enough t 
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admit the whole band without attenuation, but the pix 
circuits have to keep the sound carrier and its sidebands 
out. So your selectivity curve must be flat and broad, yet 
have very steep sides. If not, you get sound mixed up with 
the picture. Then you really have trouble. 

WILL—How? Does the picture-tube screen go into vibra- 
tion? 

KEN—Not quite as bad as that, Will! When you get 
sound in your picture, you have black and gray horizontal 
bars over your picture. 

WILL—That wouldn’t be so good either. And you can 
keep the sound and picture apart without too much trouble? 

KEN—We-e-]]—not without trouble. ... First, you must 
give your selectivity curve a shape that passes the whole 
video curve without letting the sound in. Since the if. 
circuits are tuned to fixed frequencies, they can be adjusted 
very accurately. So you can produce that broad, flat-topped 
curve by tuning one (for example) to a point near 43 me, the 
next to 45.5 and the next one to a point between them. That 
is called stagger tuning. Or you can tune them all to a point 
near the center of the video i.f. band and couple them so 
close that the response at the center frequency drops and 
the curve spreads out, giving about the same effect. Second, 
you then use rejector circuits—called sound traps—to fur- 
ther reduce the sound signal. 

WILL—-So it does look as if the super is best? 

KEN—Except possibly where the set is fixed-tuned to one 
station, as is usually the case in Europe, for example. But 
the super has one disadvantage. By its very nature, it 
produces interference that shows up... 

WILL—. . . as whistles! 

KEN—In an AM broadcast receiver, yes. But in TV, the 
interference takes the form of stripes and bars, moire 
patterns and other visible figures instead of anything you 
can hear. But this disadvantage is balanced out by many 
other features of the super. It would be almost impossible 
to tune a multistage r.f. receiver to all the channels of the 
upper and lower v.h.f. bands, to say nothing of the u.h-f. 
And we've seen that the fixed-frequency tuning of the i-f. 
circuits makes it easier to get a curve broad enough for the 
pix signals, yet sharp enough to separate the sound from 
the image. But a stable oscillator is very important. If it 
drifts just a little, it may have no effect on the picture, but 
the sound suffers because of its narrower bandwidth. 

WILL—Why should a narrow bandwidth be so disastrous? 

KEN—Well, suppose the oscillator changed from 101 to 
101.1 me, or 1 part in 1,000. You probably couldn’t see the 
effect on the picture. The sound i.f. would move from 41.25 
to 41.35 me. Let’s put it in kilocycles: The sound moves 
100 ke, from 41,250 to 41,350. With a 25-ke deviation each 
side of the carrier, or a sound bandwidth of 50 ke, you can 
see that the new sound i.f. is completely outside the sound 
i.f. channel’s passband. You wouldn’t hear any sound at all. 

WiLL—Considering some of the jokes and commercials, 
not to mention the sopranos—would that be bad? 

KeEN—Making jokes about a thing is often an excuse for 
having no positive ideas in your head. Couldn’t you think 
of some way of remedying the condition instead? 

WILL—Just stabilize the oscillator better. 

KEN—That’s one way, and it works to a limited extent. 
Another is to make the passband of the sound i.f. broader 
than the range of frequencies it has to amplify. Thus you 
have a safety margin if the oscillator varies a little. More 
popular is the intercarrier system. Both sound and _ pix 
signals are carried through the same composite i.f. amplifier 
to the detector or video amplifier. Then the sound is picked 
off on an intermediate frequency of 4.5 me produced by the 
sound and picture carriers beating together. This sound 
signal is amplified through one or possibly two stages at 
4.5 me and demodulated with an ordinary discriminator. 
The sound and pix signals then always stay the same 
distance apart, no matter whether the receiver oscillator 
drifts or not. 

WiLL—Sounds simple, but I can’t figure it out at all! 

KEN—Probably your brain has taken too much of a beat- 
ing already today. Maybe we’d better continue our studies 
another time! (TO BE CONTINUED) 
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Fig. 1—Corner shadows on screen. 


HERE i ome disagreement which have been subjected to persistent ion burns. Later I talked to on 
among ervicing technician re afterglow for years. the design engineers for this com} 
garding the afterglow which o Some technicians advise the set owne and queried him about this statem« 
curs in some receivers after the to turn the brilliancy on full prior to I also pointed out that I had see 
receiver j hut off. Some contend that shutting off the set so that the afte number of these receivers with pr 
this is injurious to the tube and will glow is eliminated. This may cause more nounced ion burns in them. The ens 
eventually cause an ion burn. Others damage in a short time than any afte neer said, “Our tubes get ion burns 
assert that the afterglow is no more glow could over extended periods. With well as do other tubes if the trap 
erious than any white picture area the brilliancy control on full, and with adjusted properly. The statement in 
which would occur during reception. more than normal high voltage, the service notes was the erroneous op 
I am inclined to ayree with the lat picture-tube cathode emission can be of one of our technical writers.” 
ter group, provided that the components impaired. If the ion trap magnet is not - a 
on the neck of the picture tube have adjusted properly, the excessive setting Picture shimmer 
heen properly adjusted. The vast ma of the brilliancy control will aggravate What causes the background 
jority of picture tubes currently use ion burn conditions. In our opinion, mering sometimes present in our are 
utilize either the slashed gun or bent therefore, the ion trap should be ad during wh.f. reception? IT am not 
gun ion-trapping principle. This means  justed properly and the receiver kept ferring to snow, weaving, Jumping 
that initially both the electrons and at normal brilliancy when turned off. other types of interference. There 
ions are deflected downward toward the Proper adjustment of the ion trap always some shimmering, but at tim 
gun structure. A beam bender is then magnet consists of rotating it with a it is so decided, though it gets « 
used to exert a magnetic force to lift forward and back movement until maxi to looking like snow and is very annoy 
the electrons up so they will travel to mum brilliancy is obtained. If corner ing. Is there any remedy for it? F.O.M 
the tube face. Since the mass of an ion shadows are present as shown in Fig. 1 Evansville, Indiana. 
is greater than that of an electron, the they should be eliminated by adjustment In weak-signal areas there is 
ion is influenced only slightly by the of the focus ring or focus-coil assembly. “signal to masking” effect. Unde 
magnetic field and thus is not lifted up A misadjusted ion trap magnet will a condition general noise pulses which 
and propelled toward the screen. The contribute to some corner shadow condi are received or which are generate 
beam bender (ion trap magnet) must tions but if the magnet is set for maxi- within the tubes are not sufficiently 
be properly adjusted, however, so that mum brilliancy, any remaining corner strong to produce snow, but still affect 
the ions go through the gun aperture shadows should be eliminated by the the horizontal line trace to a slight « 
and do not strike the edges of the focus unit. Lately we have seen four tent to produce the symptoms you d: 
aperture. If the brilliancy control is receivers which have developed bad pic scribe. It is difficult to entirely elin 
turned high and the ion trap is mis ture tubes within a year. In each in-_ inate the faint type of shimmering ef 
adjusted, electrons strike the rim of stance the tube emission had declined fects in weak-signal areas. Improve 
the aperture and decompose the metal. to the point where brilliancy was ex- ments consist of a higher or better ar 
This may generate additional ions which tremely poor. In each instance, also, tenna, plus better antenna orientatior 
can reach the tube face and damage the the owner had been told to turn the The r.f. tube in the v.h.f. tuner al! 
screen; and the circular aperture hole — brilliancy up full before shutting the may be a contributing cause, and sey 
will be distorted, resulting in poor set off. It seems likely that the fore eral should be tried so that one can lh 
focus. going factors have contributed to the found which has a minimum of gene1 
With a properly adjusted trap mag short-lived tubes, though of course the ated noise. 
net, however, no ions will reach the tube tubes may have developed defects for If the effects which you describe a 
face. When the receiver is shut off, the other reasons. We would be interested in’ not noticeable a few feet away fr 
sweep fields collapse, causing the raster hearing from readers regarding their the receiver there would be little pu 
to shrink rapidly F ilter-capacitor experiences or opinions of the foregoing pose in trying to correct the condition 
charges maintain sufficient potential to Sometimes statements appear in print since entire elimination of backgré 
cause electrons to reach the screen and which are in direct contradiction t effects is possible only in strong 
produce the afterglow. Since the high design limitations. I once noticed a areas. 
voltage also is collapsing, the after statement in the service notes of a er ss 
glow rarely has the intensity of a bril well-known receiver which suggested Ringing coil 9 
liant white portion of a televised scene misadjustment of the ion trap if diffi In a Westinghouse H 
For this reason, little screen damage culty is encountered in eliminating have had trouble with 
occurs even over extended periods of corner shadows. The service notes went suchronization. Norma 
time. There are a number of 10-inch re on to say that the technician need not lid not help, nor did tube 
ceivers still in use with no ion burn worry about ion burns because thi hanges. I then modified the 
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when you short C and D of the trans 
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Loss of brightness 
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Most Useful TV Circuits of 1954 


Westinghouse chassis V-2243-4 and V-2263 


Models H-830K21, H-831K21, H-830KU21 and H-831KU21 


SECTION 





SB27 o* GOQIA 
The 830 model numbers indicate mahogany 
cabinets — the 831's blond cabinets. The 
model numbers with a ‘‘U"' indicate a 
V-2273 chassis. This is identical with the 
V-2263 chassis shown, with an additional 
u.h.f. tuner for channels 14 through 83. 
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Several different combinations of u.h.f. and V.h.f. tuners ore used in the V-2273 
chassis. The dash number following the basic chassis number identifies these tuners 


Refer to the following chart: 
Chassis Number 


V-2273-111 
V-2273-122 
V-2273-124 
V-2273-132 
V-2273-134 


V.H.F. Tuner 


V-11794-1 
V-12400-1 
V-12400-1 
V-12100-1 
V-12100-1 


U.H.F. Tuner 


V-12325-1 
V-12390-1 
V-11972-1 
V-12390-1 
V-11972-1 
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RCA Models 21-S-348KU to 21-S-369KU 


CHASSIS KCS88F and KCS88H. 
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All resistance values in ohms. K= 1000 


All voltages measured with Volt-Ohmyst and 
Direction of arrows at controls indicates with no signal input. Voltages should hold 


clockwise rotation. within 20% with a 117-volt a.c. supply. 
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Front and rear sections of switch $10} 
viewed from front with switch shaft in ex 
treme counter-clockwise postion No. | 
Pos. 1—TV Min. Highs 
2—TV Normal 
3—TV Min. Lows 


4—Phono. Min. High 
5—Phono. Normal 
6—Phono. Min 
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Sylvania 1-518-1, -2, -3 (TV Chassis C03 
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Caution: The high-voltage lead to the picture tube has a potential of 
17,000 volts. Observe precautions when the chassis is out of the cabinet 
for servicing! 

Do not operate the receiver with the high-voltage cover removed! 
Always use safety goggles and gloves when handling the picture tube 
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PHILCO 
CROSS -00T LINEARITY GENERATOR 
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1—Front 
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By DAN LERNER and WINSTON STARKS* 


‘al rows of dots which take the place 
of vertical lines and permit the adjust 
ment of horizontal deflection 

An additional advantage of the 
pattern is that the dot 
useful in checking special performance 
factors of the 
cluding uch 


controls 


cross-cdot are 
television 
item us 
high \ 
and blooming. 


receiver, mm 
focus, astig- 
and regulation 


matism, oltage 


effect on focu 


Circuit description 

The model GS004 cro dot 
produces an rv.f 
tunable 
The r.f. signal 
a video pattern of any 
types: (1) The cross-dot patter: 
in Fig. 2. (2) The horizontal bar pat- 
tern of Fig. 3. (3) The narrow, black 
vertical line pattern of Fig. 4. (4) 
The narrow white vertical line pattern 
of Fig. 5. 

lige. how 
the cross-dot 
this circuit is a 


generator 
continuou ly 
2 through 6. 
with 
lout 


signal 
channel 


can be 


from 
modulated 
one ot 
hown 


the cireuit diagram of 
generator. The heart of 
dual-triode 12AU7. 
rhe v.f. generator section uses one half 
of the LZAU7 (V1-b) as an r-f. 
tor, the frequency being controlled by 
C5-T2 in the’ grid Cathode 
feedback is used, and the r.f. output is 
tuken from the plate circuit. 

The half of the tube, 
Operates as a pulse generator 
modulator. With the function 
in either the left-hand o1 
tion, this section of the tube operates 
as an L-C oscillator at about 189 ke 
when adjusted to produce 12 vertical 
lines on the television The 189 
ke figure was obtained by multiplying 
the 12 vertical lines by the horizontal 
sweep rate of 15,750 ke. 

When the function switch is placed 
in the right-hand, or cross-dot position, 
the grid time-constant of the modulator 
is made very long. This fact, plus the 
unique design of the modulator trans- 
former T3, results in a modified block- 


oscilla- 
cireuit 
Vi1-a, 


and 
switch 


othe 


center posi- 


screen, 


The 
adjusted by the 
CONTROL, a 


ing-oscillator action. frequency 


the blockage is 
zontal line bot 
ohm potentiometer 
grid time-constant. The bloc! 
lator generates sharp pulse 
after clipping and shaping, 
to produce the horizontal ba 
pattern. When the horizontal 
trol is adjusted to produc: 

pattern, the frequency of the 
about 480 cycle 
figure is obtained by 


used to control 


| 
Init 


oscillator is 
cycle 
the number of horizontal bars or 
TV screen by the vertical sweey 
to be adjusted 

The unique feature of the ci 
the innovation by which the bloc} 
action is made to produce rows of 
dots superimposed upon the blac! 

The L-C circuit of the modulat 
consisting of T3, C3, and C4, i 
excited by the pulses produced 
blocking-oscillator action. Becat 
L-C circuit was pretuned to pri 
the vertical lines for the left-han« 
center FUNCTION SWITCH 
excitation of this cir 
duces a damped ost 
at the same frequency. The coil 
not ring long enough to 
vertical line but will produce a 
dot at the point on the television 
where we would imagine the vert 
line to cross the horizontal black 
(See Fig. 2) 

The damped oscillations, produced in 
the grid L-C circuit, are shaped by 
damping, differentiation, and clipping. 
The phase and frequency of the 
which form the dots is controlled by 
the VERTICAL LINES control C4. Since C4 
adjusts the phase and frequency of the 
dots, it also controls their stability or 
synchronization on the TV screen. Al- 
though the same synchronization effect 
can be had by adjustment of the 
zontal hold control of the TV 
this method would 


multiplying 


(assumed to 60 


hock 


ringing or 


produ 


pulse . 


hori- 
receiver, 
cause a change in 
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Fig. 2—Cross-dot 
pattern. Function 
switch is in right- 
hand position. 


Fig. 3—A 
horizontal bar 
pattern. 


Fig. 4—Black 
vertical lines 
pattern. 


Fig. 5—White 
vertical lines 
pattern. 
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ation pu 


combined 


Since 
tandard 

lses, it ! 

table pattern 

ipply hum i 
ufficient to cau 

the pattern produce 
ato T} 


iilt-in tabilization 


nearity gene? 


pick up weep-frec 
ad from the r\ 
ower line Capacitor 
se pulse to the zg 
r to aid it tabil 
till better tabil 
EXT SYN¢ 
wire which 
two time 
(CAUTION: 
the yoke cal 
made becat 


voltages on 


Vertical linearity 
lo adjust the vertica 
television receiver, the 1 
the generator | fed Wf 
ircuit, and the vertical 
the receiver ij adjusted 
veep rate (normal ett 
tern is then ncehron 
controls on the genet 
tal-line control 
usted to give 
on the screet 
TV set is ther 
and vertical 
two controls a 
aster witna the 
paced over the 
in Fig. 2. 
Picture height 
Using the sai 
ceding paragraph, 
vertical linearit 
eceiver should 
vertical linear 
total vertical 
ertical size 
weep) may 
ting the ra 
approximately 
the top and 
of & bar The 
the blanking 
program a 
tations. Mair 
ance W 


preceding parap! 


Horizontal linearity 
The functior vite} 


yvenerator ma e in 
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the adjustment of horizontal linearity. 
Horizontal linearity is judged by ob- 
serving the distance between the verti- 
cal bars (or the horizontal spacing of 
dots). If the bars or dots are equally 
spaced all the way the raster 
(horizontally), the horizontal linearity 
may be considered satisfactory. How- 
ever, if they are not, the horizontal 
linearity control of the TV receive 
hould be adjusted to obtain the best 
pacing possible. Some sets do not 
have a horizontal linearity control. If 
linearity appears unusually poor, check 
for circuit or tube defects. It should be 
kept in mind that the horizontal grid 
drive control (some not have 
one) also affects linearity. Usually this 
control is set for the most high voltage 
(brightest and most 
width). If adjustment produces 
excessive lines, the grid 
may have to be reduced, giving a 
light loss of brightnes 

Where a numerical figure for linear- 
ity (vertical or horizontal) 
it is common practice 


across 


sets do 


picture 
this 
Barkhausen 


sweep 


arive 


is desired, 
to calculate it as 
follows: 
D1 12 
12 
the distance 
lines with 


‘“, nonlinearity 100 


where D1 is between 
two adjacent 
ing, and D2 is the distance 
adjacent lines with 

A figure of 20°. is not at 
mon, but 10° or better is desirable. 
It is not unusual to have a squeezing 
together at the edges of the raster. In 
most cases this is accepted as normal 
if it does not give a linearity figure of 
than 20°. Since it is 
practice to make a overscan to 
take care of blanking and the effects of 
line voltage changes, the edge squeezing 
is at least partially hidden. 


greatest 
between two 
spacing. 

all uncom 


Spac- 


closest 


more common 


raster 


Horizontal width 

The between the width and 
horizontal linearity controls usually is 
Therefore, with the gen- 
erator set up for about 12 vertical lines, 
it will normally be sufficient to adjust 
only the width control to give an over- 
can of about one line or space 


reaction 


not excessive 


one dot 


on each side of the raster. 


Leveling and centering 
The picture can be leveled by rotating 
the yoke to make the horizontal lines 


level with respect to the edges of the 
picture-tube mask. This adjustment is 
best made when a large number of 
horizontal lines are in the pattern. The 
horizontal line control of the generator 
may be turned to give the maximum 
number of lines. 

CAUTION: Avoid touching the yoke 
with the hands while the receiver is in 
operation, very high voltage 
pulses are present on the yoke coils. 
To adjust yoke with the set in opera 
tion, an insulated rod or similar tool 
should be used. When tightening the 
yoke after it has been adjusted, keep 
the yoke all the way forward with the 
insulated tool. This is to the 
possibility of shadow at corners 
and edges of the raster. 

Picture centering is accomplished by 
adjusting the centering control until 
the overscan is the same at the top and 
Lottom of the screen. Likewise, the 
overscan should be made the same on 
the right as it is on the left. If a shad- 
ow is now visible on the edge of the 
pattern, the setting of the beam bender 
should be checked. Yoke positioning also 
may be at fault. A defective horizontal 
circuit or defective yoke can also cause 
this trouble. A slight readjustment of 
centering can sometimes clear up shad- 
ow, but should not result in excessive 
decentering of the raster. If none of 
these adjustments help, the high voltage 
and circuit operation should be checked. 

Note: Most television deflection 
and picture-tube assembly adjustments 
have some interaction. Where this effect 
is apparent when a particular adjust- 
ment is performed, a readjustment of 
the other controls affected should be 
made. In particular, it will be found 
that there is an interaction between 
yoke adjustments, centering, beam 
bender, and horizontal and high-voltage 
controls. 


since 


reduce 
the 


Beam bender and focus 

After making the above adjustments, 
the beam bender will usually need re- 
adjustment. A misadjusted beam bender 
can result in damage to the 
picture-tube gun or screen. 

The cross-dot pattern is ideally suited 
for making focus adjustments. With 
this pattern on the screen, the TV con- 
trast control should be set to a medium 
level and the brightness (or back- 
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ground) control is adjusted for normal 
brightness. The focus control is then 
adjusted for sharp lines and dots. It 
should be possible to see the 
lines of the raster and the dots in sharp 
focus the entire screen. If the 
television receiver not have a 
yoke it probably will not be 
possible to obtain sharp focus over the 
entire screen. In this case it will be 
necessary to compromise on the focu 

After the focus adjustments have 
been made, a check on defocusing and 
high-voltage regulation may be made 
by watching dots and sweep lines as 
the brightness and contrast controls on 
the television 


sweep 


ove! 
does 


cosine 


receiver are varied from 
minimum to maximum. Some 
ing is normal when both of thes« 


trols are set to maximum. 


defoc us- 


con- 


Circuit hum 
Excessive hum in the circuits of a 
television receiver may cause poor syn¢ 
or bending of parts of the picture. Also, 
on programs transmitted from rela 
tively distant points, the residual hum 
in the receiver power supply 
out of step with the transmitted 60 
cycle sweep, and the hum distortion 
will appear to drift through the picture 
This effect is called picture weave. A 
horizontal shifting or weaving result 
from hum in the horizontal circuits. A 
shift in both directions simultaneously 
gives a circular motion to component 
of the picture. These effects are mor 
apparent and more easily detected if 
a cross-dot pattern is viewed on the 
screen. An _ extremely 
power supply is used in the 
linearity generator, so that 
any hum effects appearing on the T\ 
receiver screen will be due to the hun 
originating in the receiver. 


may be 


receivel 
filtered 


cross-dot 


1] 
well 


Generator alignment 

Alignment of the model G8004 is 
simple and straightforward. The r.f 
oscillator is aligned by first setting the 
channel dial pointér on the channel] 
mark and then adjusting the oscillator 
coil core to produce the strongest and 
clearest cross-dot pattern on a properly 
adjusted television receiver, also set 
to channel 2. Another method would be 
to use a grid-dip meter set at approxi- 
mately 58 me to peak the r.f. oscillato: 
coil for channel 2 setting. 

The modulator coil is usually ad 
justed to produce 12 vertical lines when 
the vertical-line control is set midway 
in its range. If a different number of 
lines is desired, the adjustment can be 
made with a_ screwdriver’ inserted 
through the hole provided in the rear 
of the generator housing. 

If the modulator coil is adjusted when 
the cross-dot pattern is being used, a 
change in adjustment not only will vary 
the spacing and number of vertical dot 
rows, but also will pull the number of 
horizontal lines along with the change, 
thereby tending to maintain the sam 
proportion between the number of v 
tical dot rows and the number of ho 
zontal lines. ED 
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Fig. 1—Sweep-linearity patterns. 
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By Robert F. 


TECHNICAL EDITOR 


radio 


technician 


URING the past 
a number of 
tionary radio 
struments 
many 
made in basic 
multimeters 


several months 
new and revolu- 
and TV test in 
have been de veloped 
have 
test Instruments 
, tube testers, 
generators. It is my 
a technician’s ability 


and improvements been 
such as 
v.t.v.m.’s, and 
belief that 
to do an effective 
directly by the 
efficiency of his test in 


signal 
job is determined 
and 
his knowledge of their applications and 
limitations. I have studied the features 
of some of the latest developme nt 
In thy 


trument 


, and 
article [I will review the circuit 
flyback 
design feature 
ivnal 
Inductuner as it 


of new and 


and the 


Capacitol 
teste! 


trar 
forme}! 
new v.h.f.-u.h.f 


of a veneratol 


that uses an tuning 


element. 
Do-All TV signal generator 
rhe Radio City model 750 T\ nal 


rator combine the 


AM sig 


gen functior of 
nal, linearity pattern, 
er generators to justif it 

the [Do-All generator It is of the 
most versatile 


and marth 
] rf called 
Instrument type 
currel tly 

nicians, It 


termediate 


available to service 
covel al I M and TV ! 
frequencies and v.h.f 
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fourth fiftl 
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mevacycles. On the and 
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620 to YOO me. 


Internal 


160 cycles and 141.75 ke may be applied 
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fourth harmoni of a 
quencies 250 me 
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The 

with this 
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obtainable 


linearity 
patterns instru 
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Scott 


ment are 1. The internal 
frequencies available 
output jack for 
video amplifiers. 


hown in Fig. 
modulation are 
ata 


audio 


separate testing 


and 
Performance 
Checking 


first three 
heterodyne 


the dial calibrations of the 
BC-221 
and an 
crystals, I 
found the instrument unusually accur- 
type. 


ranges 


ayvainst a 
frequency mete 
assortment of accurate 
ate for one of its 
least three 
range, the 


found to be 


In checking at 
points on each fundamental 
calibration accuracy wa 
well within the 0.1 limit 
pecified by the manufacturer for the 
—1 L-me than the 0.5 

tolerance pecitied for the 
check 

warmup 
tart, the 


minutes 


band and le 
remaining 
afte) 
period. With a 

drifts for 
ettle 


band Phese were made 
a 30-minute 


cold 


about 


Instrument 
and then 


down 


on frequency. 
Circuit of the 750 
Ihe complete Do ll generator j 
hown in Fig, 2. The r.f. 
Mallory 
section 1 


tuning ek 
ment is a 2 spiral-type 


ection 
One connected 
oscillator V2-a for the 
9—11- at 21—47-me bands; the other 
connected V2-b for 
the bat Ving from 54 to 900 me. 
tion of V2 may be 
60 cycles and 141 


modulatior 


Inductuner. 


acro a 
acro 


modu 
75 ke. The 
are applied 
a 10,000-ohm resistor (R9) common to 
the grid returns of V2-a and V2-b. The 
output of the r.f. oscillators i 
oped acro the 91l-ohm cathode re- 
istor R&, both sections. 
The signal tapped off thi 
resistor and applied to the 200-ohm 
OUTPUT CONTROL. 

The Fig. 3 
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$3-4,53°b SECTIONS GANGED 


17 


used 165 to 699 
and the fourth harmonie is used 
between 620 and 900 me. 

Internal modulation is supplied by 
V1 (Fig. 2). Section Vi-a 
is tuned to approximately 360 cyel 
to produce six the 
TV vertical 
bars 


range } from 


Oo ovel 


mc, 


oscillator 


horizontal bars on 


V1-b 


frequency 1s 


screen, 
Its 


a harrow 1 


produces 
adjustable ove 
inge oO it can be adju ted 
to precisely 141.75 ke. At this fre 
quency, the TV set will syne with the 
pulses at the output of the generator. 
The frequency of V1-b is varied by the 
VERTICAL LINE control. 

The B plus lines to the plates of V1-a 
and Vi-b are controlled by the 
MODULATION switch. When set to OFF, 
the B supply is disconnected from both 
sections of V1. If external modulation 
is desired, the modulating signal 
then be applied to the r.f. oscillatoi 
through the AUDIO OUTPUT-EXT. MOD. 
jack. 

The HOR. 
plus voltage 


S2 
S2, 


can 


position of S2 applies B 
to Vi-a; the VERT. position 











Nese 


Fig. 2—Schematic of the Radio City 


750 





model Do-All signal generator. 
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Fig. 3—The radio-frequency oscillator circuits for the various ranges. 
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applies plate voltage to V1-b; and the 
CROSSHATCH position turns on both se¢ 
tions of V1 to produce the 
board test pattern on the TV ser 
The outputs of Vi-a and V1-b 
taken from their respective plate 
cuits and applied across the RY 

vrid circuits of the r.f. oscillator 


checker- 


Flyback transformer tester 

The Kirby model 68 flyback t 
of the recent test 1 
ments developed to minimize se 
guessing by the service technician 
igned especially to test flyback trar 
formers for shorts, open circuits, 
intermittents, it can used also for 
imilar tests on audio, power, and \ 
tical! output transformers, 
chokes with inductances 
millihenries. 


Is one most 


be 


and 1 
above 10 


The tester in Fig. 4 is essentially 
1,500-cycle triode oscillator. Raw a.c. 
on the plate keys the oscillations on 
and off at a 60-cycle rate. The keying 
transients thus produced are useful in 
causing a permanent breakdown in it 
termittent open or short The 
strength of oscillations is indicated by 
a 20,000-ohms-per-volt meter across 
the grid Meter sensitivity is 
controlled by the 2-megohm CALIBRATE 
control. 

In most instances, flyback 
formers can be checked without being 
removed from the TV set. Continuity 
tests are made by connecting test le 
adjacent terminals on each 
winding of the transformer. If the cir- 
cuit is unbroken, it shorts out the 
oscillator grid voltage and the meter 
reads in the Goop portion of the bottom 
scale, 


circuits. 
resistor. 
tran 


ads 
across 


Short tests are made by connecting 
the transformer primary directly across 
the primary of the tester oscillator coil. 
The test leads connect across the high- 
voltage section of the primary on 70 
to 90° transformers and across the full 
primary (B plus and rectifier plate 
terminals) on transformers of | 
than 70°. The inherent inductance of 
direct-drive and air-core flyback tra 
formers is low for reliable tests 
so the inductance is raised by removing 
the powdered-iron core from a defe¢ 
tive transformer, breaking it in half, 
and inserting it in the air core of the 
transformer being tested. 

One or more 
primary or 
forme) 


too 


shorted turns in the 
secondary of the trar 
short-circuits the magnetic cir 
cuit and places an unusually heavy 
load the oscillator. This lowers thi 
efficiency of the circuit so the 
voltage drops and the meter reading 
falls to REPLACE on the center scale 
Most linearity and width coil 
be checked for short and open circu 
in the same way as transformers. 


The Sprague Kwik-Test 
The model KT-1 capacitor tester is 
a new test instrument designed to sup- 
plement the standard capacitor analyzer 
or bridge by testing capacitors 
30 pwuf to 2,000 uf for short 


on 


grid 


from 
opens, 
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Instrument tests capacitors from 30 


and intermittents without disconnect 
ing them from their associated circuits. 
These made even when 
the capacitor is shunted by a resistance 
as low as 60 ohms. In the range of 0.1 
to 2,000 af, capacitors can be checked 
for shorts when shunted by a resistance 
as low as 2 ohms. 

The circuit of the KT-1 Kwik-Test is 
shown in Fig. 5. Tests are made with 
the apparatus turned off and the test 
leads clipped to the capacitor under test. 
When the OPEN-SHORT switch is set to 
SHORT a 60-cycle voltage is applied to 
the capacitor through a series circuit 


ite 


CONT NUITY TEST 


© g 


tests can be 


Naa 
PILOT “Tooua 


Fig. 4—Flyback transformer tester. 








upf to 2000 uf. 


Unit 


consisting of a 30-ohm resistor and a 
170,000-ohm resistor shunted by a 0.1 
When the TEST switch is 
pressed the capacitor is connected be 
tween ground and the grid of the 1629 
electron-ray indicator tube. A shorted 
capacitor grounds the grid of the 1629 
and the eye remains open. If the capac 
itor is not shorted, a part of the 60 
cycle voltage biases the grid and causes 
the shadow angle to decrease. The 
amount of eye closure depends on the 
value of the capacitor and the circuit 
in parallel with it. A large capacito1 
shunted by a small resistance produces 
only a slight change in shadow angle. 
Intermittent shorts can be detected by 
tapping the capacitor. 


af capacitor. 


Testing for open circuits 

A 20-me oscillator is used when 
checking capacitors for open circuits 
Coils L1 and L838 form the oscillator 
circuit. L2 feeds power simultaneously 
to the grid of the indicator tube 
through a 1N51 germanium diode and 
to the test clips through a 
impedance-matching 


pi-section 
network Z1 and 





Fig. 5—Sprague 
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Front view of the compact wide-range 
oscillator 
S electronic equipment gets 
smaller and more complex, min- 
iaturized test and 
struments become important. 
Increased circuit complexity 
that more test equipment must be on 
the bench. The result is often bedlam 
and confusion, particularly with to 
day’s oversize test equipment. 

Compact test equipment is often 
viewed with distrust for too often its 
small obtained at the 
expense of performance. However, in 
the oscillator described, nothing is sac 
rificed to achieve compactness. While 
the unit only 6 inches on 
each side, the frequency range extends 
from 20 cycles to 2 megacycles. The 
output is a constant 5 volts + 0.5 db 
and has a distortion of only 0.25% 
through the audio range. Furthermore, 
to make duplication of the unit easy, 
no special selection or matching of 
resistors is necessary. Compactness is 
achieved mainly through the use of 
miniature tubes and careful placement 
of parts. 


Circuit 


The oscillator is basically the popular 


service in- 


means 


size has been 


measures 


- This is illustrated in Fig. 2 


COMPACT 


WIDE-RANGE 
OSCILLATOR 


By RICHARD GRAHAM 


bridged-T with a cathode-follower out- 
put stage (Fig. 1). The 6AU6 (V1) 
serves as a high-gain broad-band am- 
plifier. The two 6AK6’s following are 
both cathode-follower stages. Regen- 
eration at all frequencies is provided 
by the cathode-to-cathode coupling be- 
between V1 and V2 through the 3-watt 
lamp. A degenerative path between 
the two stages is provided from the 
cathode of V2, through the bridged-T 
network to the grid of V1. The amount 
of degeneration between the two stages 
will vary with frequency for a partic- 
ular set of R1-5, R6-10 and C1 values. 
The fre- 
quency of oscillation will then be at 
the frequency of minimum degenera- 
tion—i.e., the frequency at which the 
voltage fed back through the network 
is at a minimum. 

By switching in five sets of resistors 
in the bridged-T network (R1 through 
R10) and varying Cl over each range, 
continuous oscillations are produced 
from 20 cycles to 2 megacycles. (Band 
A—20-—300 cycles; Band B—250—3,000 
cycles; Band C—2.1 ke—25 ke; Band D 

22 ke—250 ke; Band E—250 ke—2 me). 

Circuit adjustment and calibration is 
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Schematic of wide-range oscillator. 
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Bridged-T circuit is used. 


greatly simplified by using regular 
10% tolerance resistors in the bridged 
T network. This makes it necessary to 
calibrate each frequency range indi 
vidually to compensate for the resisto 
variations, but it eliminates tracking 
difficulties which would become evident 
on the higher frequency ranges. Need 
less to say, 10°% tolerance resistors are 
a lot cheaper too. 

The 3-watt lamp LM keeps the ampli 
tude of the output constant by control 
ling the regenerative feedback cu 
rent. The lamp resistance increase 
with the current being fed back, thu 
stabilizing the output. 

The 100-pyf capacitor, C2, introduces 
some positive feedback peaking which 
boosts the output on the higher fre 
quency range. 

The output of the oscillator is taken 
from the cathode of V2 and fed 
another cathode-follower stage, V 
This stage provides complete isolation 
between the oscillator and the output 
The output is controlled by a log-taper 
potentiometer which permits an output 
adjustment down to the millivolt re 
gion, easily and accurately. 

The power supply is a compact 
transformer-operated half-wave voltage 
doubler using selenium rectifiers. This 
supply has an output of 180 volts unde 
load at the output of the two-section 
R-C filter. 


Into 


Construction 

The layout of the components both 
above and below chassis is shown in 
Fig. 3 and Fig. 4. As might be expected 
in any circuit in which the grid is 30 
megohms above ground (on band A) 
and which has a large unshielded m¢ 
tallic mass (C1) connected to the grid, 
there can be a serious amount of hun 
pickup. The extent of this 
if there is any at all, depends almost 
entirely on the parts layout 
compactness necessitates arranging the 
components very each other 
the possibility of hum pickup is greatly 
increased. A.c. pickup is not noticeable 
in this unit. However, in preliminary 
models the problem was severe. Thu 
the general layout shown is suggested 

If the constructor wants to change 
the layout to fit a cabinet and chassi 


problem, 
Since 


close to 
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already on hand, keep the following in 
mind. The main difficulty will be ca- 
pacitance coupling between a.c.-carry- 
ing components and the grid circuit 
components of V1. A shield fencing off 
the power transformer from the vari 
able capacitor Cl is necessary. It need 
not be steel. Aluminum will do, since 
the coupling is electrostatic rather than 
electromagnetic. Other components 
such as C3 and the selenium rectifier 


should be mounted below the chassis 


Fig. 2—Bridged-T characteristics. 

and as far away from V1 as is prac- 
ticable. t-C filtering in the 
supply is preferable to using a 
choke, since the smaller area of the 
resistors reduces undesirable 
coupling. Shielding the heater 
wiring, particularly that of V1 is also 
helpful in reducing capacitive effects. 
Placing the filaments at a_ positive 
voltage above ground also reduces hum 
due to heated emission. Of 


power 


capaci 
tunce 


cathode 





ene : 


Fig. 3 
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Top view of the oscillator. 


course, a cabinet or 
sort is absolutely 
free operation. 
Cl has a %-inch 
which must be 
to %-inch 
mechanism. 


enclosure of some 
essential for hum- 
shaft diameter 
insulated and reduced 
diameter to fit the dial 
These two functions can 
be combined by modifying a National 
TX9 flexible coupling. This coupling 
has enough stock to drill the ™4-inch 
hole to *-inch. First disassemble the 
coupling, then drill out one collar to 
*% inch. Solder the collar and flat 
flexible spring back together. A 
piece of %4-inch shafting (the excess 
cut from the shaft of the output con 
trol) is used to couple the dial to the 
flexible coupling. C1 is insulated from 
the chassis by mounting it with three 
%-inch ceramic standoffs. 


smal] 


Adjustment and calibration 
After the unit 
and 


oscilloscope. 


is completed, let it 
warm up, observe the waveform 
on an Adjust Rll 
there is no noticeable distortion. Give 
R11 another slight twist to reduce di 

tortion to an even lower amount. Ac 
tually, an oscilloscope can give only a 
rough indication. Distortion of 10° 
or less is not even 


until 


observable on a 
However, don’t go overboard 
adjustment with the thought 
in mind of reducing the distortion to 
zero, because moving the arm of R11 
down available 
put voltage. 

Loosen the trimmer capacitors on Cl 
to almost minimum capacitance. 


scope. 


on this 


also reduces the out- 


Leave 


TEST INSTRUMENTS 


Parts for wide-range oscillator. 
Resistors: |—680 5,000, | 
6,800 1—30,000 | { 8 000 3— 100,000 
1—30C, 000 | megohm, i—3 
megohms, |—68 me rv j ¢ hms, '/2 watt 

2—5,000 ohms sntiometer: | 
500,000 ohms, f ntion > sb type 8B 
with C2 taper 

Capacitors: |—i00 ppl, cera i—O.! yf, 200 
volts, pape 2—1.0 pf, 40 paper; |—I5 wf 
1—60-20-40 pf, 350 volts 100 yf, 50 
volts, electrolyti 1— 10 y electrolyt 
1—2-gang, 15-467 jf, v ble Allie Radio Co 
No. 61-059 


Miscellaneous 
75 


with switch 


6AK6 A t as) |—selen 
ma, voltage Sarkes-Tarz 
i-watt ame ? 
at 50 ma, 63 


ransformer 
(Stancor 


t—2-¢ e 6-5 (Mallory 


fuse with h 
ket 


issemb! 


ome i tment t tru 
ment if tl alit ion ild ever yo 
off The 1 iment now ready for 
calibration 

The low | cl ecaun be eali 
brated th ) ! ings the 
60-cyel The 


calibrated 


power line indard 
highes 
with a broadcast rec 
100-ke output 
fed into the 


broadcast receive! 


frequenci 
or ¢ xample, 
fron cillator when 
intent ilibrated 
harmon 
ics every 100 ke 


two 


ibtracting 
harmon rdiny on 
the receiver, 0 or output 
frequen \ ( ( ( ! ! a and i 

dial 
enti 


END 


calibration int marl on the 
The highet ‘ ( ! he 


fied in 


Fig. 4—The oscillator underchassis 
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Obtain wide range 


and good quality with 


A VERSATILE 


TAPE RECORDING AMPLIFIER 


SING tape for dubbing and play- 
ing back 


he« one 0 


musical recordings has 
that today 
tems con 
ort. Une 

the money to buy 
the 


popular 


most custom audio sy 
tain a tape 
an experimenter ha 
a profe 


is usually to 


recorder of some 


machine alternative 
build-in a standard 
recorder and put up with 
econd-best quality. The ridiculous per- 
these low 
usually on some 


ssional 
S200 
home tape 


formance claims of some of 


cost machines, based 
small portion of the complete recording 
chain the input preamplifier, 
trapped a great many unwitting 
audiophiles into this compromise. One 


of the few tape transport mechanisms 


such as 
has 





| 























0» © W 250 500 IK 2k 
FREQ-CPS 
Fig. 1—Responsive curves. Solid line— 
authors circuit; dotted line—A.C.A. 


5879 220K 


PLAYBACK AMPL. 


available to the home constructor 
bridges the gap between the “Littl 
Gem Pushbutton Wonder” and high 
quality broadcast recorders is the Am 
plifier Corporation of America “Twin- 
Trax” mechanism. Because of its mod 
erate price, sturdy construction, and 
numerous quality design features, this 
unit has become popular with moderate 
income experimenters. 

My tape recording and playback am 
plifier can be used with the Twin-Trax 
or any other high-impedance head trans 
port chassis. When used with the Twin- 
Trax, the amplifier will record and play 
back music with a frequency range of 
50 to 9,000 cycles within 3 db at a tape 
speed of 7% inches per second. The har 
monic distortion at full recording modu 
lation not exceed 5% at any 
frequency within this range and the 5° 
figure is reached only at the lowest 
frequencies recorded. These figures in 
clude the entire chain from the input 
to the recording amplifier, through the 
recording medium, and out the final 
stage of the playback amplifier. 

An examination of the response 
curves (Fig. 1) will show that gain 
at 12,000 or 14,000 cycles is definitely 


which 


does 


AYBACK 
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Fig. 2—Schematie of the versatile tape recording and playback amplifier. Unit contains bias and 
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vithin the range of a little more equali 
zation and there is a strong temptation 
to attempt it. In practice there is a very 
good reason why this is not a good idea 
The plotted response of the 
above 5,000 cycles is misleading re 
cause in the upper high-frequency 
range, beat frequencies between the 
audio signal and the supersonic erase 
voltage are pronounced. This is a phe 
hush hush 
manufacturers. While 
literature on the art of tape re 
cording states that a bias frequency of 
at least five times the highest 
frequency to be recorded must be 
to avoid beat interference, the inter 
ference in practice becomes noticeable at 
about one-tenth the bias frequency. 
Therefore, the response curve above 
6,000 cycles progressively indicates a 
much higher level than would be present 
if the beat interference didn’t exist 
Consequently a curve which begins to 
droop at about this frequency and has 
a gentle roll off to about 12 ke was 
aurally determined as the best compro 
mise between flat high-frequency re- 
and excessive beat-note disto: 
tion. This beat-note difficulty is not a 


recorae! 


Homenon u hich is 


strictly 


among recor de r 


most 


auqdio 
j 


used 


sponse 


ANCE 


TO HEATERS 


5Y3 


ITVAC 


“NOISE BALANCE 


~25V 


erase controls. 
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peculiarity of our circuit or the Twin- 
Trax mechanism since tests made on 
three of the lower-priced professional 
machines showed these same beat fre- 
quencies being introduced into the re- 
cording above 5,000 cycles. This is un- 
doubtedly the reason why the newer pro- 
fessional machines use a bias source of 
about 100 ke instead of the 50 to 60 ke 
normally used. Unfortunately, we 
not use the same trick 
tive losses at such 
would tape 


can- 
since capacita- 
high frequencies 
erasure practically 
impossible unless a separate oscillator 
were used fon 


make 
biasing and erasing. 


The circuit 


The schematic (Fig. 2) is a refine- 
ment of the A. C. Shaney circuit 
ommended by A.C.A. for use with the 
Twin-Trax chassis. The beauty of this 
design is that all circuitry is straight 
forward and simple. Any modifications 
can be made easily with predictable 
results. 


rec- 


Fig. 2 shows the  record-playback 
head feeding the grid of a 5879 tube in 
parallel with a .001l-uf capacitor which 
resonates with the head inductance to 
give considerable high-frequency boost. 
The 5879 is used because it permits a.c. 
filament operation without introducing 
audible hum, and also it is a low-micro- 
pnonic tube that requires no special 
mounting. To keep tube hiss inaudible it 
is necessary that the plate and screen 
this stage be of low-noise 
carbon or wire-wound con- 


resistors of 
deposited 
struction, 

The 5879 into an interstage 
equalizer which boosts both highs and 
lows. A trimmer capacitor is used to 
adjust the high-frequency turnover for 
the flattest possible response curve. The 
next stage feeds an interstage 
equalizer. I discovered that a 
satisfactory response could be 
by using two equalizers 
different turnover 


feeds 


also 
more 
obtained 
adjusted to 
The 
proof of this can be seen by comparing 
the curve in Fig. 1 with that of the 
commercial Twin-Trax recorder. In 
view of what I mentioned about beat- 
note distortion it can be seen that thi 
slight change results in a fa 

satisfactory high-frequency curve. 


frequencies. 


more 


The output of this second equalizer 
is about 0.25 volt and must be fed into 
a grid resistor of at least 1 megohm. It 
so happens that the tape 
my system is located 
mixer-preamplifier 


recorder in 
adjacent to a 
unit which provides 
the necessary gain and high impedance, 
Sut for normal use, it would be better 
to include another stage of amplifica- 
tion in the recorder chassis itself as is 
shown in the improved circuit in Fig. 3. 

The first stage of amplification in 
the recording amplifier is half of the 
same tube which acts as the second stage 
in the playback amplifier. The plate 
voltage of one section is removed when 
the other is in operation, and the im- 
pedance of the first recorder amplifier 
grid is kept low; this results in no ill 
effects. However, for maximum stabil- 
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ity and to permit separate record and 
playback heads to be used for con- 
tinuous monitoring while recording or 
dubbing from one machine to another, 
the complete separation of the two 
functions as shown in Fig. 3 is 
ommended. 

Following the initial stage of voltage 
amplification, a section of high-fre- 
quency introduced before the 
next stage, which further improves the 
high-frequency end of the recording 
spectrum. This small amount of boost 


rec- 


boost 1s 
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can be safely inserted before the 
ing level 
passages the extremely high frequencies 
(overtones) will be at least & db below 
the remainder of the frequency 
Consequently the insertion of a 
amount of preemphasis will not 
the eye tube 
The inte: 
halves of th 
cording 


record- 


indicator, since in musical 


range 
small 
cause 
indication 
tage between the 
6SN7-G1T ovides a re 
that ha neat 
overload characteristic 


to vive a fa ( 
equa Cl 
curve constant 


ighout the 
musical range. Until a standard equal- 
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Right, front view 
of the amplifier be- 
fore painting and 
marking. 


Below, careful lay- 
out minimizes 
ground loops. 
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adopted for 
eems the 


tape recorders 
sensible approach 
recording-level indicator will 
indication of proper 
of the frequency 
signal. The 
cathode capacitors of both halves of the 
6SN7 enter into the recording equaliza- 
well as the 

The record-playback head is series 
fed from the second plate of the 6SN7, 
allowing a tiny amount of direct current 
to flow through the head, in the record 
position. This can be varied both as to 
potential and polarity so that by proper 
adjustment of the control the 
background noise of plastic-base tape 
can be inaudible high 
listening levels 


ization 1 
this 
ince the 


most 
vive an accurate 
modulation regardles 


spectrum of the incoming 


tion as interstage circuits. 


noise 


made even at 
and erase oscillator circuit 
is more than that normally 
found outside professional-quality  re- 
corders. However, the design is definite- 
ly worth while in providing optimum 
adjustment of both erase and bias volt- 
apes and in providing a pure sine-wave 
source for distortion 
and tape noise. Except for the trimmers 
to peak the tuned circuits, the circuit 
is identical to that used in commercial 
A.C.A. machines. It is also the 
circuit used in the original Brush 
100 series of tape recorders, 


bias 
elaborate 


lowest possible 


same 


BK- 


Construction 

Wiring the unit is not difficult, espe 
cially if a such as that 
shown in the photo is used. By allow 
ing plenty of space, the three sections 
of the unit can be separated physically 
interaction. Ground loops in 
the playback amplifier must be avoided. 
The chassis has a separate ground bus 
with the chassis and playback amplifier 
grounded at one end and the power 
supply at the other. All other stages 
are grounded along the bus in the order 
of their signal level. If good ground- 
ing practice is followed and the filament 
balancing pot is properly adjusted, the 
hum level should be inaudible unless 
the playback head is located in the 
magnetic field of the power transformer. 
As a matter of fact, the only hum that 


58 


large chassis 


to avoid 


Rear view of the 
tape recorder am- 
plifier. 


can be heard in the unit is that picked 
up by the playback head from the motor 
of the transport mechanism. 


Adjustment 

Set the bias and erase voltage poten- 
tiometers about one-quarter of full rota- 
tion. With an a.c. voltmeter o1 
adjust the peaking capacitors to give 
maximum output. The oscillator wave- 
form may be checked with a scope to 
make sure the signal is clean and the 
frequency is approximately 60 ke. 

Now set both bias and erase voltages 
to zero and on a clean tape record a 
1,000-cycle tone at a level slightly more 
than that required to close the eye tube. 
With a scope or vacuum-tube voltmeter 
connected across the recording head, 
vary the bias voltage in definite steps 
so that when the tape is played back 
you can keep track of the bias voltage 
that was used. When the tape is played 
back and the output is monitored on 
the scope it will be found that as the 
bias voltage is increased the distortion 
of the sine wave will decrease and the 
signal level will rise. Eventually a point 
will be reached where the level remains 
constant and distortion is not detect- 
able. The proper adjustment of the 
bias voltage is just a little past this 
point where distortion disappears. The 
voltage will probably be about 150. 

With the bias voltage properly 
again record an overmodulated tone on 
the tape. Rewind the tape and with no 
modulating voltage present adjust the 
erase voltage in definite just as 
the bias voltage was adjusted previous- 
ly. Now play the tape and monitor the 
output. A point will be found where 
the signal is completely erased and then 
another point where the tape noise level 
reaches a minimum. The proper adjust 
ment is that point beyond complete tape 
erasure at which the background noise 
is the lowest. The  noise-adjusting 
potentiometer can now be set to bring 
the noise level down to an absolute 
minimum which should be audible only 
at extremely high gain The 
heater balancing potentiometer is like 
wise adjusted. 


scope, 


set, 


steps 


settings. 


By sweeping the audio spectrum with 
an audio generator and recording thi 
signal, then playing back the tape and 
monitoring the output, the variou 
equalization controls can be adjusted by 
trial and error until an over-all respons« 
curve such as the one shown is achieved. 
With these adjustments completed, th 
recorder can be connected into 
audio system and an aural 
he made. 

In both circuits a low value is 0 
for the recording level control. The 
recorder should be driven from a fairl 
low-impedance source such as the cat} 
follower found on many pre 
amplifiers. If a 500,000-ohm or 1 
ohm potentiometer is used to 
level, the input 
first stage will 
attenuate the upper audio frequenci 
at mid-range settings. If an exces 
tionally low-noise power amplifier such 
as the Williamson or Ultra-Linea 
used in your audio system, the recorde: 
may be simply bridged across the 
coil output. Even with the 
impedance of a speaker load, the Ultra 
Linear is so well regulated that no 
adverse effects are noted from the bridg 
ing connection. 

If the unit is to be bridged across a 
speaker, a wire-wound potentiometer of 
10,000 to 20,000 ohms may be used for 
the recording volume control. Since 
such a potentiometer has a linear rather 
than a logarithmic taper, it tends to 
expand the range as the setting is 
advanced. This is ideal if the signal 
source is not much greater than the 
voltage required to fully modulate the 
recorder; such a condition exists when 
the voice-coil connection is used. 


( he« k 


ode 


the recording 


itance of the seriously 


VOICE 


varying 


Parts for recorder amplifier 
Resistors: |—250, 3—1,200, 2—2,200, |—3,300, 2 
22,000, I—40,000, 5—47,000. 3—100,000, 4—220,000, 
2—270,000, 2—470,000 ohms, 6—! megohm 2 watt 
1—20,000, 2—47,000, 2 watt; |—500, 5 watt, 2 
1,000, 10 watt; I—100, !—2,000, I—1i0,000, 2—100 
000 ohms, potentiometers. 
Ccpacitors: |—200 puf, |1—300 puff, |—500 pf, 
paper, 400 volts: |— 
i—.003 pf, 3—.0! pf, 
uf, 1—0.25 uf, paper 
_ 150 uf, 50 volts, | 
20-20-20 wf, , 450 volts, electrolyti | 
10-180 jpf, 2—70-480 puff, |—25-280 pf variable 
Miscellaneous: |—5Y3-GT, |—6E5, |—6V6-GT 
12AX7, 1—5879, 2—6SN7-GT, tubes; 6—tube sockets 
I—6E5 assembly; |—power transformer, 700 volts 
c.t. @ 75 ma, 5 volts @ 2 amps, 6.3 volts @ 3 amps 
i—filter choke, 10 h, 40 ma; I—!/4,-amp fuse and 
assembly; !—pilot lamp and assembly; 2—30-mh 
coils; |—60-mh coil. c.t. {J. W. Miller 693-T 
s.p.s.t. switch; |—3-p.d.t. switch, !—chassis; | ne 
cord; terminal strips. 


For the audio enthusiast and experi- 
menter the design shown is a good ons 
since it is not tricky, not difficult to 
build, and can be easily altered to fit 
individual circumstances. The amplifier 
may be used with any transport mech 
anism which high-impedance 1 
cording and playback heads. If a unit 
other than the Twin-Trax is 
may be necessary to alter the values of 
one or two of the equalizer component 
to obtain best results. Since the bia 
and voltages are completely 
adjustable, this section of the design 
can be used with any high-impedance 
erase and recording heads. ND 


uses 


used, it 


erase 
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ONLY 


{ review of the latest in audio 


components and recordings of 


interest to the hi-fi enthusiast 


N unprecedented thing happened 
at our house a few days ago, 
We have often forgotten at 
night to shut off the sound sys- 
tem from a radio program source afte! 
the station signed off, since the over-all 
hum level is inaudible as near as one 
foot to the speakers. It never happened 
with a record because the hum and rum- 
ble picked up by a magnetic pickup, on 
our best turntable, let alone the 
changer, was always plainly audible. 
But this time it not only happened with 
a record, but with a microgroove record, 
and moreover with the pickup in the 
final, run-out grooves. Our speakers are 
mounted in a wall which divides the 
house in two and distributes the sound 
all over it. Ordinarily the hum and rum 
ble would be plainly audible even in our 
bedroom. But this time we went off to 
bed, completely unaware of the revolv- 
ing record. 


The D & R turntable 

I can think of no more severe test of 
a turntable, nor of a higher tribute to 
the D & R turntable which produced 
this incident. At a net price of just un- 
der $80 the D & R is not inexpensive; 
but that and the slight inconvenience of 
changing speeds are the only draw- 
backs. 

It is extremely difficult to measure the 
performance of a turntable with normal 
audio test equipment and thus obtain 
quantitative data on hum, rumble, flut- 
ter, and wow. ID & R claims a total noise 
level of -—60 lb, unmeasurable hum, 
negligible wow, and —60 db flutter. No 
matter how I measure it, I find no rea- 
son whatever to quarrel with 
they are certainly not 


these 
claims; exag- 
verated. 

By listening tests, the hum is inaud- 
ible even at “concert hall volume” with 
a G-E cartridge fully equalized for the 
NAB slope on the innermost 
grooves of a classical microgroove rec- 
ord. Magnetics with higher output, nor- 
mally less susceptible to hum, make no 
noticeable difference. The rumble and 
flutter are scarcely audible with speak- 
ers of very superior response below 40 


bass 
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By MONITOR 


cy¢ les, such as cornel horns, bass coup 

lers and extremely large reflex enclos- 
ures. You can easily discern variations 
in the relative hum and rumble recorded 
on records. I have no means of measut 

ing wow, but I do have records which 
are very sensitive to it, and I could not 
distinguish any, though I presume there 
must be a little. 

I do not own of those de luxe 
broadcast tables with remote drive, hys 
teresis motors, etc; but my FM receiver, 
which uses a frequency-counting detec- 
tor is flat to far below 20 cycles, and I 
hear considerably more hum and rumble 
on the recorded output of all but one 
of the dozen FM stations we receive, 
and these include some of very high 
standards. It is not fair, of course, to 
compare a turntable with a changer, 
even the best changer. The additional 
complication of changing makes the 
noise problem infinitely more difficult 
to solve. With both the Cook and Clark 
stan IM records I recorded the lowest 
IM figures I have ever achieved, and th« 
IM with the D & R is greatly superior 
to that of a moderately good single 
speed player, and that of an excellent 
though not the very latest changer. A 


one 


Precision D & R 

turntable. Runout 

tolerance on table 

periphery is .001 
inch. 


near as [I can dete 
tributed by the turntabl 
pletely negligible. In st 
turntable which does it 

the records without contril 


rinine 


significant modification o 
the record—and 
high fidelity a 
turntable 
Rumble 
transmitting the vibratior ne 
with motor, to the 
thereby to the pickup. The 
this turntable is ¢ 
The motor i plane type 
vibration dampers, and the whol 
table is 


poorer 


and flutte: duced by 

capable 
any turntable and 
olation in 
ktremel admirable 
mounted n all 
turn 
mounted on a %-inel od base, 
In communicating vibrati 
a metal base. But these are 


measure Phe 


mn than 
elementary 
table is driven by an 
idler which contacts the outside 
the table. The 
is made of nonmagnetic nor 
terial 


also reduce the pa 


rim of 


table, including the rim, 
tallic ma 
masonite [| wo which 
Dbrations, 
The neoprene idler itself } inches ip 
diameter. The ize an naterial both 
contribute to the dampenin Further 
the idler floats cor pletel on feet 


made of damping felt; no portion of the 


more, 
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mount, except the spring, has a metal- 
to-metal contact with any portion of the 
mount. The spring is very light 
probably supplies considerable 
damping at the rumble frequencies, The 
record itself rests thick 
of cork and composition. 
are very few 
Finally, 


in 


motor 
and 


on a %-inch 
latex 
more 
the 


everal ounces 


pad 
There 


material 


onant 
of the 
viscous 


nonre 
pindle 
of 
very 


table ride 
oil which 
siderable 

The 


to 


also contribute con 
damping. 
cork-latex table 


felt flocking, and 


top 1s far super 


to rub 


not 


lol ol even 


ber, timation. It doe accu 
by it 
periodi 
water to 
grit. It 
lippage 
uch 


Secause a 


in 


my ¢ 
lint 


appearance 


and, judging 
hed 
h and detergent 
dust and 
without 


which have 


mulate 
could be wa 
cally bru 
imulated 


the 


ord 
15 


tendency 


grip rec 
n those 


annoying 


mall 
to slip 


ed. there 


an 

witch | i 
clich or tl 
only one 


mall 


mereury are 
witching 


1 have 
! 


pecad 


imp 


mall gripe. Change 


by 


compli 


of requires cl pulley 


hand 


cat 


anying 
The manual change doe 
little for non- 
of the family, but the 
who 


matter just a 
technical member 
mostly 


play 
bothered by 


audiophile 
will not be 
who 


average 
ts 
thi 

and 7%’ 
slightly 

pr 
lor 


record 
those 
interchanyeably 


p.m 
and must 33’ 


play 

will be only 
Still this is a 
the turntable’s 


record 


inconvenienced 
pay for 
reproducing 


small to 


beha 


Kingdom-Lorenz speakers 

One of problems the 
in high fidelity present 
high-fidelity dealer and installer i 
of but 
speaker apartment 


the big present 
to the 
that 


compact 


boom 


adequate 
for 

T here 
enclo 


providing 
system and 
any number 
but there 
is a relative scarcity of small ones which 
will deliver real high fidelity In the 
May i reviewed the Baruch-Lang 
speaker; month I had the oppor- 
tunity somewhat more costly 
outtit di 
using speaker 
firm, Lorenz, in a very 
supplied by Kingdom. 


small-home use are 


of excellent large ures; 


ue | 
thi 
to use a 
Kingdom Products, 
by the German 

mall enclosure 


tributed by 
made 


HIGH- 
PASS 
FILTER 


LP215 
WOOFER 


The Lorenz sound corner. Unit pro- 
vides a range of 31 to 16,000 cycles. 
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These speakers were designed pri 
marily for use in multiples of four in 
movie theaters; but their performance 
in the home is outstandingly 
catching. The woofer is an &-inch 
with a resonance in free space of about 
80 cycles. It has a remarkable transient 
response. This is partly the result of the 
highly efficient permanent magnet (A\l- 
100) suspen but 
also partly due to the method of 


ear- 
job 


nico and the cone 
it is 
mounting the speaker and to the insula 
tion, provided by a heavy felt gasket, 
the resonant wood of the enclo 
ure. (To experimenters, | commend the 
of replacing ri 

with felt ones.) In a Rebel type Klipsch 
corner horn, this little woofer astounded 
by reaching down into the lowest 
octave reproducing 30-cycle tone 
The 


about as flat as that of a very 


ion; 


from 


idea cardboard gasket 


me 
and 
for mm. 


with good response was, t 


my ears, 
15-inch 
The tweeter, a tiny affair little larger 
than a railroad watch, with a tran 
ent plastic cone, is equally 
Not having a sound-level meter, I could 
not make exact 
of its 
ears are beginning to confess their 
which 
’ I veri- 


costly speaker. 


pal 
lmpre 


lve 


acousti 


and 


measurement 
output; unfortunately my 
Substituting my daughter's ear 
are good to beyond 20,000 cye le 
fied the claimed range of 16,000 cyel 
The tweeter is, if anything, a little too 
efficient for today’s flat high-fidelity sys- 
and could level control to 
reduce the output a little; but 
high-fidelity addicts who glory in highs 
will like it as it is. The response 
is very clean and smooth. The tweete1 
has a totally enclosed back and can be 
used in labyrinths, folded et 
without fear of setting up interference 
patterns standing Kingdom 
offers a cased high-pass filter for coup 
ling the two speakers tovether. As ir 
teresting as the performance are the 
prices: $22.50 for the woofer, $8.50 for 
the tweeter, and $4.50 for the filter. 
For these speakers Kingdom is pro- 
ducing a very small enclosure, only 13 
deep, 16 inches wide 19 
high, which totals a mere 24 
cubic feet of enclosure 
a folded-reflex design, a partition being 
used to approximately double the length 
of the air column back of the speaker. 
The performance of the outfit in this 
enclosure is excellent. There is a trace 
of cavity resonance or boom, typical of 
reflex enclosures, but it is not 


tems use a 


many 


just 


horn 


or waves. 


inches and 
inches 


The enclosure is 


annoying 

One caution; these speaker not 
meant to take more than about 6 watts 
of electrical input; don’t be tempted 
when showing them off—to 
them. 


are 


overdrive 


The Titone ceramic cartridge 

As far as most Golden 
cerned, the piezoelectric cartridge has 
been as the 50-cent plate 
lunch. They might be good enough for 
the great undiscriminating masses, but 
no real high-fidelity crank would think 
for a moment of using anything but a 
magnetic, velocity, or modulation 
tridge. Sharing this point of view, I was 


Ears are con 


as 


obsolete 


Car 


in for a shock when I gave the 
Titone turnover cartridge a fai 
I tested it on a new pickup arn 


constructing. 


Aside from the use 


bearings to provide low friction ir 
planes, this pickup was distinguished 
by providing adjustments for tracking 
angle, needle angle, and needle pre 


an 
of 


| 
a 


by hav 


buc ke ye 


soft 
theory wa 


isolate 


wood 


of 


the cartridge from 


ng cartridge mount 


woot, a clo e-yvraine 
low 


very 


the 


resonance 


wood lit 


that 


an 


in the cast-aluminum arm 
In this arm, the Titone begat 
liver reproduction which wa 


worth 


listening 


optimum ad 


After fir 


the 


to. 
ustments 


tracked perfectly and with n 
kip, sliding, or jumping, wit 


of 
Su 


frequency 
mooth: 


re 


nN 


of 


the 
iv ear 


frequencies 


reco! ding 3. 
the 


reached 


high-f 


deficient, a 


only 4 
re ponse Wi 


grams 

now 
cartridge delivers 
could discern, all 
on favorite 

Measurement 
requency re 


my 


spon 


15 ke. The bass Wa 


compared wit 


equalized magnetic, but a littl 


boosting fixed that. 


Ve 


ry 


distortion t 


du 


matter because 
high enough to mask 
ponents of the music, 


ce 


- but t 


critical 
measurement) 


listening (a 
revealed some 
han a good mag 
his wa 


the 


largely an : 
distortior 

the ul 

and it 


that even all golden ears would 


it 


as 


long 


as the needle rem: 


good shape. The only marring note 
the slight resonant peak at 5,000 ¢ 


which 


incre 


ased 


record ne i 


the 


what and accentuated the har 
that 
sharper brassiness than most 


The 
pletely 
ORTHO but 
LP and 


the 
into the 500,000-ohm input of 
tal channels of amplifiers, 


ar. 


additional 3 


regio! 


curve 
complements 


1, producing a 


Titone 
the 
rngn 


of the 
ne 
works all 


NARTB 


curve 


db per octa 


boost. This could be provided 
ing the load resistance es p 


I 


However, load resistances |} 
megohm may produce conta: 


tial bias and this may shift 
ing conditions of the tube dow: 


cle 


oh 
of 


mse 


m 
a 


to 


input 
bout 


the 
method would be 


004 


cutoff bend \ 
to shunt tl 
resistance wit} 


uf 


which, Wi 


proximately 100 yvuf of cable 
capacitance, would produce 
flat equalization of the RIAA « 
would be ve ry close for both the 


NARTB curves. 


This, however 


duce gain by about 20 db, whic} 
may not require more amplifier 5 
(Experimenters might like to t 


feedback circuit 


of Fig. 2 


whicl 


provide the bass boost and al 
flatten the resonant peak 

the capacitor determines the 
for bass boost, and the resistor 


to 


it 


limits 


the boost; the re 
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series determines the amount of feed- 
back which should be adjusted to pro- 
duce the best leveling of the resonant 
peak. I used this circuit some years 
back with excellent results and though 
I haven’t tried it with the Titone I be- 
lieve it would work all right. Those in- 
terested may like to look up the original 
paper of E. J. O’Brien in Electronics for 
March, 1949: “High Fidelity Response 
From Phonograph Pickups.”) 


New records 
A Study in High Fidelity— 
Capitol SAL 9020 


This recording was edited by Charles 
Fowler, editor of High Fidelity, and is 
accompanied by a printed commentary. 
I commend the lack of commentary on 
the record. Music can be tolerated after 
scores of repetitions, but a voice repeat- 
ing the same old song and dance in 
commentary, can become very irritating. 

The most valuable sections of this 
record are the two bands of percussion 
instruments played by Hal Rees, chief 
percussionist for Twentieth Century- 
Fox. These two bands alone test almost 
any audio quality. They are especially 
valuable for simple tests of definition 
and naturalness, which is principally a 
function of very flat and distortion-free 
response. Comparisons of the very slight 
differences between some of the instru- 
ments yield an excellent measure of 
definition and naturalness. 

Though I ordinarily lean to classical 
music, I found the popular side of this 
recording more interesting and reward- 
ing. This is partly because the music is 
less complex and more easy to apply to 
testing, but also because the classic side 
is not as well balanced—it has too many 
high and lows for my taste. However, 
the classical side does offer some inter- 
esting test material, particularly the 
very odd tone of the piano in the Shosta- 
kovitch concerto. I commend also the 
final band on the popular side, by Stan 
Kenton’s orchestra, for distortion test- 
ing. Kenton—like Pearl White in early 


Titone turnover 


JULY, 1954 


cartridge. At 
is the replaceable arm and needle assembly. 
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either in bas 

is aiways teetering on no record whicl 

F outrightly unpleasant pere 

As recorded, this band of the all sorts on tl 

very free ns listortion and market for 

Kenton sounds good. Any system distor- — different 1 t ind nstratic 
tion will throw this section 
cliff into unpleasantness. 
the innermost band, it 
large amounts of IM 
worn needles, 
ment or tracking, ete; 
prove very useful for 
possibilities, 


movie days—has a cliff-hanging style in 
which the music 
the very edge of 
dissonance. 


catenation of 


record is 


over the 
Since this is 
will produce omething that i ractica guaran 
distortion with teed to 

needle align ol 
hence it should 
testing all these 


records, 
tion piece for i cord i ion, 
make y« ‘ é party 
record concert the 
this 
warning: The music grow n you. 
After several hearing it ha very con 
siderable emotional appeal and musical 
interest. If you’re afraid people 
think you eccentric for liking it, you'd 
better stick to Techaik¢ ky I’m not 
sure of the recording ¢« \ ut 
hack very well with 

with NAB ba and a 


| ole 


7 


impropet town, 


is well worth the n iote of 


Piectra 
Harry 


and Percussion 

Partch. Played 
semble. Available by mail for $8.00 
(incl. postage) from: The Gate 5 En- 
semble, 3030 Bridgeway, RED 67, 
Sausalito, Calif. 


Dances, by may 
by Gate 5 En 
t plays 
pickup 


+ 
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Fig. 1—Loading effects on cartridge response for Titone turnover 9980-S. 


This is likely to make an impression 
of wondrous bewilderment when heard 
for the first time. It is written in a 
13-tone-to-the-octave scale and is played 
on a set of absolutely unique instru- 
ments called, kitharas, harmonic canons, 
diamond and marimbas, cloud 
chamber bowls, eroica, adapted strings, 
etc. The result is entirely individual and, 
after the first bewilderment 
esting. 


Trio-Phonic Demonstration 
Tempo DM-38 

This is a_ special bh pre 
Tempo for 
sale of 


celvers 


Te iced by 
Hoffman promote the 
Hoffman’s Trio-Phonic TV re 
and distributee it own 
Hoffman, It carefully 
tailored for that job; and t atisfy the 
curiosity of those readet vho may have 
heard of it and 
ling one for high-fidelity 


bass 
dealers DY 


, most inter- 
I’m not sure how seriously it is 
meant to be taken. But regardless of 
that, the high-fidelity brotherhood will ie 
find a collection of sounds they +A 
probably never heard before and are 
likely never to hear again. The record- 
ing is not particularly outstanding 


wondered out ftinayg- 


ting or 


have 


3 zt 
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12AU7 on 6SN7-GT 


Fig. 2 feedback circuit. 


demonstration, I report thé not 
one whit better for thi than 
any half-dozen popular reco ’ any 
and almost a! 
pick up at 

verges on the 


speed may 
random 
ridicul 
produce down to 50 
he ar’’) 


have no top 


the ear can 
tions 
mentioning, and only 
Brown” by Bre 
by Thurston Knudson « 
which would tax the 
moderately good tabl 
function is to 


sound 


ther 


ood, 
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HIGH-QUALITY AUDIO 


t 


The Radio Craftsmen 400 amplifier 


HE push-pull action of the output 
taye of an depend 
its quality on the bal 

ance of the signal 
grids. If the two signal 
1X0° out of phase, or if they are 


amplifier 
larwely for 


are not exactly 
amplitude, at all 
hand to he pa ed, the 
will not 


the ame 
within the output 


tage cancel even-harmonic 


distortion Unbalanes in a 
nonlinearity in 


nonlinearitie 


plitter I a ource of 


an amplifier; and ven 


erate harmonic and, more erious, In 


termodulation distortion 


Center-tapped transformers 


The imple t type of pha ‘ plitter Is 


au transformer with a center-tapped 
like that of Fig. 


preceding the out 


econdary, in a circuit 
| The stave (V1) 
put stage V2-V3 i 
transformer primary. When the center 
tup of the secondary is grounded, the 
appearing at the ends of the 
secondary are opposite in phase with 


plate londed by a 


voltage 


respect to the grounded center-tap, and, 
provided the tap is exactly centered, 
are equal in amplitude 

The transformer 
very stable (it 
altered), It is 
when the output grid cur 
which signal 
must have a very low impedance so that 
the terminal voltage will not vary with 
the current. While tube phase splitters 
can be used, transformers are usually 
preferable; the impedance 
can be made very low, and the power 
from the 
only by the 


phase splitter i 
adjusted or 
practically a necessity 
tubes 


time the 


cannot be 


draw 


rent, at source 


secondary 


transferred driver 


limited 


stage 1s 
power the driver 


*Audio Con 


62 


ultant, New York City 


applied to its 


not of 


frequencies 


pha © 


contains a split-load phase inverter. 


can furnish. This is not true of resist 
ance coupling, where regulation is in 
herently poor. Transformers 
used in equipment where the 
requisite is long-time stability 
For high-quality work, however, the 
both ex 


are often 
prime 


transformer phase splitter is 
pensive and bulky. A first-clas 
music-system amplifier today has a 
bandwidth extending to 100 ke or 
more (to allow for plenty of feedback). 
transformers are 
band but 


home 
ou or 
Some made to pa 
this wide they are very ex 
pensive 

Low frequenc V re 
problem. The primary inductance must 
be high to ufficient load im 
pedence at bass frequencies. In any 


ponse is also a 
present 


reasonably sized transformer there can 
not be enough iron to permit this unless 
operated without d.c. 


Therefore the cir 


(~) 


the primary 1s 
passing through it 


Fig. 1—Simple type of phase split- 
ter—the center-tapped transformer. 
cuit of Fig. 1 must be changed to that 
of Fig. 2 where the plate of V1 is shunt 
fed through R1 and the transformer 
primary isolated from d.c. by C1 gut 
now Cl and the transformer 
may form an L-C circuit 
some frequency in the band; so Cl must 
be chosen with For amplifiers 
which require any sizable driving volt- 
age for the final stage, the existence of 
R1 limits the B voltage applied to the 
tube plate and offers an additional 
handicap. A choke of course can be 


primary 
resonant at 


care. 


Part \l—Phase splitters; 
the centertapped 
transformer: the self- 


balancing circuit; and the 


rathodyne [split-load) 


circuil 


By RICHARD H. DORF* 


used in place of R1, but this add 
complication 


Self-balancing circuit 

The logical and practically 
choice for phase splitting in 
fidelity” amplifiers has 
tube circuits. Fig. 3 
balancing circuit 


been 

shows a 
which is 
step advanced from the one shown |: 
month. Actually, it is never complete 
in balance, but if the gain of V2 is hi 


enough, it can be considered balan: 


pe ri ap 


for all practical purposes. 

Let us assume for a moment t] 
input signal fed to the grid of \ 
negative At that instant the 
V1 goes positive, with a po 
appearing across the ser 
bination of R1 and R38. The pe 
that voltage appearing acro 
applied to the grid of V2. The 
is a negative voltage at the plat 
This 
the series 
That portion of it which appe 
R3, being negative with re 
ground, tends to cancel the R& 
which is positive due to the 
V1. If it were as large, it would 
it entirely, leaving the voltag: 
R3 at zero. But if that were t} 
there would no longer be any 
on the grid of V2, so that the can 
voltage supplied by the plate 
would disappear and R3 would 
have a positive voltage acros 

A little thought will show ju 
actually happens. The voltage acro 
always reaches a point of equilil 
at which it is sufficient 
proper polarity to maintain appr: 
mately equal voltages (with oppo 


ape 


negative voltage appear 


combination of R2 


and of 
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phase) across both RI 
are of equal resistance 


and R2, which 

However the 
Ri and R2 voltages can never be pre- 
cisely equal; if they were, the voltages 
across R3 would cancel and no voltage 
would be available to drive the V2 grid 
and create the necessary voltage across 
R2 

This is a simple and interesting ex- 
ample of a principle which is 
to all self-correcting or 


common 
elf-compensat- 
tem In each case an error is 
elf 18 
correction the correction is 

The prin 
compensation 


Inge Sy 


detected and the error it used to 


make the 


proportional to the error 


ciple i Correction or 


can never be perfect, because without 


any remaining error there is nothing 


to stimulate the correction mechanism. 


The 
depends on the gain of the correcting 


degree of compensation achieved 


tem, since with higher gain less re 
maining error is required to keep com- 


pensation in force 


_ —t.. ¥ 
ares 





Fig. 2—Shunt-fed driver transformer. 
This principle can be applied 
easily to the circuit of Fig. 3 


has high 


very 
If V2 
grid voltage 
ufficient to 
to briny about 
Since the 
RS’ represents the 
between the 


matler 
R3 is 


output 


grain, a 

obtained from acro 
cause enough Vv 
the equilibrium condition 
net voltayve acro 
unbalance 
grid this means 
Obviously the whole situation is not 
affected in the least by the question of 
similarity between V1 and V2, which is 
untrue for most multitude phase split 
ter The quality of this circuit, from 


a valance 


output-stape 


maller unbalance 


standpoint, wholly 


ume R1 and 


depend 
on the gain of V2, if we a 


{2 to be equal in value 


(-) 





—) 


Fig. 3—Self-balancing phase splitter. 

Unfortunately, this circuit is still not 
the ideal answer \ny triode operated 
with gain greater than 1 is subject to 


Miller effect, a multiplication in effec- 


64 


tive tube input capacitance proportional 
to the gain of the stage. The result is 
a decrease in high-frequency response. 
The signal in the Fig. 3 circuit 
through two such stages, so that the 
same objection applies as with the cir- 
cuit given last month. The signal 
reaching output grid has gone 
through a single triode, while that 
reaching the other has gone through 
two. The self-balancing action i 
help but not cure the 
entirely. 


goes 


one 


some 


does ituation 


Cathodyne circuit 

The phase splitter shown in Fig. 4 is 
a very satisfactory circuit both in per 
formance and simplicity. The actual 
shown is that used in the Radio 
Craftsmen 100 amplifier (see 
photo on page 62). Only a single tube 
(V1) is used, and change it 
acteristics do not affect the balance, 
Only two resistors, R1 and R2, need to 


cireuit 
type 


enar- 


be matched. 

The cathodyne (split-load circuit) is 
a combination cathode-follower and 
plate-loaded amplifier. Ignoring for a 
moment the grid circuit of V1, note that 
the plate and cathode resistors R1 
R2 have equal values Thus, the 
d.c. and signal current 
through both R1 and R2 
flows in the direction through 
both resistors, polarity is always the 
sume at the top of both resistors with 
respec t to the bottom (and vice versa). 
The bottom of R2 is grounded directly. 
The top of R1 is grounded through the 
power-supply filter Output 
is taken from the lower end of R1 and 
the upper end of R2. Therefore, the 
output voltages are 180° out of phase, 
The output voltages are equal in amp- 
litude, since the plate current 
creates identical drops 
the two identical 

The last statement should be qualified. 
The impedance of the cathode output 
circuit is not actually equal to that of 
the plate output circuit. This is be- 
impedance is a value 
composed not only of d.c. resistance but 
also of reactance. As we discussed last 
month in relation to the cathode follow- 
er, the a.c. impedance of a cathode cir- 
cuit is almost never higher than about 
500 to 600 ohms because of degenera- 
tive action. While the output 
for the circuit of Fig. 4 can be computed 
simply by using Ohm’s law to find the 
IR drop across R2, the impedance seen 
by the V3 grid is much lower than R2 
As a result, the normal cathode-ground 
capacitance of the tube has little effect 
on the high-frequency response, being 
swamped by the effective low resist 
ance. 

The same is not true in the plate cir 
cuit. The actual output 
there is composed of RI, the 
plate resistance, and the tube’s normal 
output capacitance. Both R1 and the 
plate resistance are relatively high (in 
relation to the cathode impedance), so 
the capacitance is not swamped so ef- 
fectively. Due to the capucitance, the 


and 
same 

must flow 
Since current 


same 


capacitor 


same 
voltage 
resistol 


across 


cause complex 


voltage 


impedance 
tube’s 


voltage appearing across R1 is not as 
large as that across R2 and is not quite 
180° out of phase with it. 

The degree of unbalance caused by 
this situation depends primarily on the 
value chosen for R1 and R2 (though a 
low-output-capacitance tube 
duce it). The lower the 
values, the smaller the 
effect of the complex plate impedance 
but the lower, also, the undistorted out 
put voltage capability. Thi 
of the cathodyne circuit scared away 
many purists when high-fidelity began 
a big way. However, 


t 


helps re 
resistance 


unbalanc ing 
" 1 
drawback 


to blossom in 
was found more recently that 
tirely possible to select value 
and R2 which would allow hig! 
output voltages, yet were sn 
to swamp the capacitance to 
where high-frequency unbala 
of any 
there has 
cathodyne. 
One other problem with the « 
is the unusually large cathode re 
which high Itag 
between cathode and ground 
Craftsmen circuit of Fig. 4 tl 
volt If the grid resistor were 
this would be a &0-volt bia 


high a value for correct tul 


importance, \ 
swing ba 


— 
reali 


been a 


causes a d.c. volt 


Ti on 

One simple answer, used by thi ! 
facturer (and in the original William 
son amplifier) is to place a 75-volt posi 
tive potential on the grid by directly 
coupling the plate of the previous tube 
to the grid of V1. Because of the 
220,000-ohm plate resistor of the pre 
vious tube, its plate voltage is 75. R383 
and Cl are used to provide a 
amount of phase-shift compensati 

the amplifier. 


; 


9+ 290 
| 


—+ 


ie 


6SN7-GT ?> 


6V6 (2) 


—{--)" 


Fig. 4—Split-load phase splitter. 


other methods of securing 
One 1 


There are 
correct bias in common use 
ground the cathodyne 
though a large-value_ resi 
place another 
tween the B supply and grid 
voltage divider 
that the correct positive 
voltage appears on the grid (nother 
approach is to place the bottom of the 


grid a 
large-value re 

act as a and 
proportioned 


grid resistor at along the 
cathode resistor rather than at ground 
choosing the point to maintain corre: 

grid-cathode voltage. It is also pos 
sible to insert a second cathode resistor 
(Fig. 4) and cathode, pro- 
portioned for correct bias. This new 
resistor is bypassed for a.c. and the 
lower end of the grid resistor is placed 
at the top of R2. (TO BE CONTINUED) 


some point 


between R2 
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UILD YOUR OWN 


@ AMPLIFIERS 
@ RECEIVERS, etc. 


Aeathhetl movtt o9 
OSCILLOSCOPE KIT 


4 New features unheard of ina kit 


MODEL popular Heathkit serie All top quality 
brand new RCA SUPPL CRT. Ten other tir 
or.) Voltage regulation provides a rock eady 
line voltage variations. A built-in bl 
line entirely. Other important ady 


input, direct connections to the d ' 
$ 0 calibration voltage and a calibrated gr 
Wiring is simplified by the use of the hart 
* in a neat professional appearance. Eixtr 


allows accurate reproduction of ever 
focusing characteristics are made possible 
AUPL CRT and a spot shape control, Ons 
instruments, the Heathkit 0-9 Oscilloscope 
ind ‘T'V service shop, as a work project in 
investigation work in the laboratory. It 
comparable in every way to many commer 
for as much as $400. Don't pass up thi 
instrument to your service or experimental 


Heathkit 


Save by ordering direct from 
manufacturer 


All high quality standard 
brand components, 


Increased knowledge through 
actual construction 


Sound engineering insures 
excellent performance 


Kit construction is fascinating 
and enjoyable 





Shipping 
Wt. 28 Ibs 





VOLTAGE CALIBRATOR KIT 


The use of a Voltage Calibrator will greatly 
increase oscilloscope usefulness. Provides a 
convenient method of making peak to peak 
voltage measurements by establishing a rela 


tionship between the unknown wave shape MODEL VC-2 


and the Voltage Calibrator. Voltage ranges $] p50 
7” 


.01-100 volts peak to peak. The Voltage Cali 
Shipping Wt. 4 Ibs. 


regulated power supply system. 


ELECTRONIC SWITCH KIT 


The Heathkit Electronic Switch Kit MODEL 
will further extend scope usefulness $-2 

by permitting simultaneous observa 

tion of two individually controlled $2350 
traces. Continuously variable switch e 
ing rates 10 cps to 2,000 cps in three 

ranges. Will also serve as a square Shipping 
wave generator over the range of 

switching frequencies. Wr. 11 Ibs, 





brator features direct reading scales and a 
AWeathhil VACUUM TUBE 


OR he pe RE EE Oe Ka a re 


\ 


VOLTMETER KIT ~ * 


The beautiful new 1953 Heathkit Model V-6 VT'VM, the world’s most popular kit ~~ 


racy. AC and DC ranges are 0-1.5-5-15 


virtually eliminates circuit loading 


necessary constructional material, test leads 


instrument, now offers many outstanding new features in addition to retaining all 
of the refinements developed and proven through the production of over 70,000 
VTVM kits. The Heathkit VI'VM now features extended voltage ranges with 50% 
greater coverage on the DC range. New 1'% volt low scale provides weil over 21 
inches of scale length per volt permitting faster measurements with greater accu 
59-150. 500-1500 volts (1,000 volts 
maximum on AC). Ohmmeter ranges are X1, X10, X100, X1,000, X10K, X100K 
X1 meg. Measures .1 ohm to 1,000 megohms. Other features are db scale, center 
scale zero adjust and polarity reversal switch 


and the construction manual. 


High 11 megohm input resistance 


MODEL V-6 


$2450 


Shipping 
Wt. 6 Ibs 


The low anti-inflation price of this tremendously popular kit includes all tubes, 


4 





AWeathhil Bh 


A me 
that 


full 
Shipping 
Wr. 5 Ibs. 0) 


in 
muri 





VOLTMETER KIT 


MODEL AV-2 pomnaene so 6 essential = in 


volt: 4 
$2950 RMS full seale to 300 volts RMS 


megohm with gy response 
10,000 cycles. Ten DI 


from »2 to +52 DB. Four diodes 


C VACUUM TUBE 


“w amplifier type AC VT'VM 


makes possible those sentitive 


ratory or audio work. Ten 
ige ranges covering from .01 


scale. Input impedance 1 
4 ranges 


eter bridge circuit for maxi 
1 linearity. 


Ma ey ewer 


Weathhitl 
HANDITESTER KIT 


I'he ever popular H 
now supplied with 


MODEL M-1 eet lary 


$9450 re ew 
ie eee 
Wr. 3 ibs. milliam pere 


contained 
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AWeathhedl VISUAL AURAL 


<a 


— 


Shipping 
Wr. 10 Ibs 


ie is 


MODEL T-3 $2350 


TRACER KIT 


igned eapecially for 
ice applications in AM 
Sw I M [V repair work 
tk and audio two channel 
input. More than adequate 
wensitivity new noise lo 
calibrated 


ecator cireuit 
substitution 
visual signal 
in be used 
ind VITVM 
cartridges 
phono mec micro 
Phones, tuners, etc. Let the 
Heathkit Visual Aural Sig 
Tracer help you 


wattmeter 
speaker 

indication. 
with 


checks 


scope 
phono 
hanismes 


nal 





RESISTANCE SUBSTITUTION 
BOX KIT 


Choice 


selectec 


values 


megohms 


ard KR 
10° 

several 
those 


and s 


applications 


Aeathhit 
CONDENSER CHECKER KIT 


An instrument 
for its 


wideline 


designed 
particular job 
instrument. Measures v 
quality of unknown 
and remators. Capacity 
00001 mfd to 1,000 mfd 
ance range 100 ohme to 
ohma. Sensitive 
five 


electron 
indicator 
voltages” safety spring 
turn leakage teat awitch 
An amazingly accurate in 
strument at this low price 


re 


AWeathhct 
SIGNAL 


GENERATOR KIT ff Sve. 


MODEL 


$195° 


Ship. Wt 
Ihe 


> @.6 
once” 


output from 160 Ké 
ihbbrated harnc 
Internal 
external modulation. Pre-« 
ed coila for all 
bility and accuracy 


nt 
volts 
vr 


All te 


AWeathhel \Asoratory REGULATED 
POWER SUPPLY KIT 


* 
MODEL PS-2 
$3350 


Ship. Wt. 20 ibs 


ora multiple function 
tlue 


Resist 


polarizing 


tan 


wo CPS 


> band (,0o0d 
m leads 


solely 


vot ‘ 


condensers 


range 


+o 


Shipping 
Wr. 8 Ibs 


» meg 
beam 
test 


MODEL C-3 


$1950 


4 
A 
W 


a 


Weathhit 
GRID DIP METER KIT 


One hand opera 
pre wound coils 
0 Me 
sensitivity 
is an ose 
$G-8 lator or 
ib 
wave meter 
Extra low 
frequency 


ul 


in 
orption 


8 Ibs. 


coils ay 


lare ible 


ment for 


GD-1B 


$1950 
Ship. Wt. 4 Ibs. 


ilibrat 


A regulated variable 160 
450 volt DC output power 
supply for the lab or serv 
we shop. Accurate voltage 
and current measurements 
with large Simpson meter 
AC supply 6.3 volts at 4 
amperes standby switch 
eliminates warmup time 
ow hum content > tube 
AC and DC output 
voltages isolated from panel 
for maximum operational 
flexibility 





circuit 


tion 
cover 


Controlled 


Usable 


resistors Buy 


*rvice 





MODEL RS-1 
of 36 Ship. Wt. $550 
i re e 
15 ohma to 

All stand 
MA 1 itt 


awitch 


2 Ibs. 


sistance 


for 
lab 


NEW Aeathhet 


20,000 OHMS PER VOLT 





MULTIMETER KIT 


Here is all 
problems requiring a portable meas 
20 000 


the solution to service 
uring device of high acc 
volt 
000 ohms, volt on 


uracy 
DC and 
Full scale 
0, 150, 500, 
3 of 
0 
hte 


2 ohms 


ohms sensitivity on 
AC 

voltage ranges of 1 ’ 
1500 and 5000. DC 


150 micro 


current range 
150 and 


amperes 


amperes; 15 
ind 15 
sistances are measured from 
to 


milliamperes 


3 ranges and deci 
db 


uses standard 


20 megohma in 
bels from 10 to +65 
Model MM.-1 

commercially available batteries 

affected by strong KF 
in 


and is not 
fields as 
transmitting 


and near 
pre 


4tors on a very easily wired 


encountered 
equipment >} 
cision resi 
ind a highly 


ring type range switch 


Simpson 50 microampere 
the Heathkit 
tolerance laboratory 


Ihe 


placed in a recessed positio 


accurate 


meter fully qualifies 


meter for close 


service work 


imum non-glare readability 


> 


Weathhit 


includes the 
lite cabinet 


2 color meter 
necessary components 


wide x 4° deep x 7 


TUBE CHECKER KIT 


MODEL TC-2 Pictu 


meter movement is 
n for max 
Phe 
ittractive black b 


scales 


Multi 


MODEL MM-1 


$26°° 
Ship. Wt. 6 Ibs. 


Overall cabinet size 
high 


kit 


ike 


test leads, batteries and all other 





Checks overall tube qual 
filament continuity, ane 
dividual elements for shorts 
Featu 
illuminatio 

+ type 
and large 
meter 


ind open 
chart 
harnes wiring 


seri le 


Portable 
PC .2P at $3 
14 Iba. No. £ 
only ‘) 
7 Ibs. No TY 
Pube Adapt 


$9950 er at $4.50. Wt. 1 Ib 


inet 
Wi 


Shipping Wt. 12 Ibs 


Meathhit 


AUDIO WATTMETER KIT 
— 


09 


Ship. Wt 
6 Ibs. 





HEATH COMPANY 


1 


Measure or 


rectly with 


Wattmeter 
quencies fro 


itput power level 
the Heathkit Aud 
Flat response to fre 
m 1O CPS to oO KE« 
ile ranges of 5 MW, 50 MW 


Full s« 
OO MW W and 50 W. Db eal 
ration from 10 


mover *"*! 
Aw-1! built-in load resistors pro 
viding impedances of 4 


$295° - 16 and 600 ohms 
a. Meter bridge uses 4 ger 


manium diodes 


Uses non-ind 


to 


scotive 


Aeathhecl \MBORATORY 
GENERATOR KIT 


® e 

~ Q 

9 S«¢ ae 
MODEL tG-1* 


Ship. Wt 4 39 50 


16 Ibs 
prof 


trumetr 


aN 


‘ 
queney nd ¢ 
Colpitt 

in > range 
0 Mi 

brated 
ind percent of n 
Outpu 
Features 
f oscillator 
ittenuator ‘ 
lated po 


ohm output 


Panel 
in outy 
tin exce 
complet 


Ing « 
wer 
thle instr 


a higher t 
new kit 


par 
many time 
cost of this 
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Weathhit 
Modern design with AU DIO Osc LLATO R K T 


built-in 1 KC gen- Meathheit MODEL AO-1! 

erator for AC meas- JCOMMUNICATIONS RECEIVER KIT 50 ye 
urements A choice Full coverage from 550 $24 

of the Wheatstone KG to 35 MC on 4 bands h 
Maxwell, Hay or with good sensitivity and s 'p wt. 
capacitance com- selectivity. Features ele 11 Ibs. 


parison bridges for trical bandspread, BFO e 
measuring resist- Featur 


head phe ck slicle pores ~ 
ance, capacitance, induc- ee ¢- : or ju é . 2 t $ 


AWeathhit 
IMPEDANCE BRIDGE KIT 








» dis h ham ban 
MODEL 18-2 tance, dissipation § factor eule Coal with tam ne 


identification, KF gain 

and storage factor. ! . control, noise limiter and 

$5950 resistors and precision mica _ phone-standby-C W 
e condensers provide maxi switch. Top quality, high gain 

mum accuracy. Completely components used through 


Ship. Wt. IS ibs. AC operated. Ship. We MODEL 50 out, Pre-wound coils in a 
ip. . shielded turret assembly and 
Heathhit 12 Ibs. $25 e a transformer operated power 
(Less Cabinet) supply assure trouble-free 
performance 
DECADE Cabinet available sepa- 


_ RESISTANCE KIT Heathkit wD ibs. Price $4.50 = Beathhee AMATEUR 
MODEL DR-1 


$1950 Q METER KIT TRANSMITTER oh 
Ship. Wr. Vasion of the laboratory i tia ce, acc 


instrument field. Here fan age fe VFO. acitel 
4 Ibs. is the first successful Complete with modulator in 
low priced Q meter ever put socket and VFO power out 
offered in kit form. Os put provisions. Other desirabl 
cillator sup p lies KE in features are good shielding, A‘ 
the range of 150 KC to line filter, key click filter, stand 
IX me. Reads Q directly by switch and a 52 ohm coaxial 

on calibrated meter output. Model AT-1 is AC op MODEL AT-1} 

steps from 1 to 99,999 . 


: scales. Measures Q of erated and is suitable as an excite 
ohms. Sturdy ceramic 


° $s . . 
—— condensers, KF resist for a higher powered rig. Complet« 
wafer switche featur “ 7 $ 50 
. 

















Individual switch sele« 
tion of twenty 1 pre 
cision resistors in l ohm 





ance and distributed with full instructions for constru 
ing silver plated con MODEL QM-1 capacity of coils. ¢ 


ali tion and use. 
tacts and smooth, posi 


. brate Capacitor I Ship. Wt. 16 1 
tive detent action $4450 Ship. Wt. eae of 40 Pineal wn * - 
14 Ibs. to 450 mmf with AKeathhit 


vernier +3 mmf 


: et peg “ena D & ec A D £ AWeathhit 
Heathkit wing trequeney gi CONDENSER KIT] AUDIO GENERATOR KIT 





Switch selected 1° A new extender t 
TELEVISION SWEEP silver mica prec. fggemy | Tange 18 cycles gills 
sion condensers my 1 megacycle _— “iJ 
providing. 7 audio instru : 

GENERATOR KIT ing Dige 


y 
fig narkabl low i 
min to) 0.1K y ba oe Pive< ” « + é 
— MODEL TS-3 100 mmf ee ——— ly b. ' * Ps | 
MODEL DC-1 ¢ ote tps ome $) 
so $4450 $165° \ put impedance MODEL AG-8 


Shipping Wt. 4 Ibs. page Rag 50 
. Ship. Wt. 18 Ibs. so ; ‘ie . $29 





sugh au h 
range : Ship. Wt. 11 Ibs 

Simplify your TV align 
ment jobs with the new 
Heathkit T'S-3. Full cover — A , 
age on fundamentals from ee SRE . ea cathhet 
4 MC to 220 MC at an out ee eS ae 
put of well over 100,000 r —— a : } BAR GENERATOR KIT 
microvolts . Automat $5 
blanking and wide range 

phasing. A triple marker system ranges 

from 19 MC to 180 MC using a Colpitts 

oscillator plus the 4.5 MC erystal con 

trolled oscillator for check points (crystal 

furnished), Provisions are also made for using an external marker 








Featured is the new sweep system, using an *INCKEDUCTOR con- MODEL BG-! 
trollable inductor. Sweep width is variable from 0 to 12 MC at the lower A hh 5 
KF frequencies and increases to 0-50 MC at the highest Other — . Ship. Wt $1450 
advantages are power supply regulation, constant KF output level, - a: BATTERY 6 lbs e 
independent marker and RF output control circuits, low impedance ae 
output and properly terménated output cables, ‘The construction ase e ELIMINATOR KIT 
manual is complete in all detail and with a reasonable amount of vs 4 e 6 or 12 volt opera 
care, Model ‘TS-3 will serve faithfully for many years to come - ee tion with current and WRITE FOR F ce 


a volta 

age constantly 

*Trademark, C.G.S, Laboratori ¥ 4 s : * monitored. Double pro c A T A L O G 
Stamford, Connecticut tection with a fused 

transformer and auto vew 40 page 1954 Cat 

MODEL BE-4 matic overload relay. Well fil 

: tered output and all heavy duty 

Ship. Wt. $31 50 components. Designed for auto 

18 Ibs. e radio repair and as a storage 

battery charger. 
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T a E R KIT NEW HEATHKIT WILLIAMSON TYPE cco Mathie e wht 
AMPLIFIER KIT AMPLIFIER KIT 


MODEL FM-2 The ideal amplifier for custom high fidelity audio installations MODEL A-78 
‘Tops in performance, value and flexibility of operation. Either 
$2250 Altec Lansing Peerless or Acrosound output transformers e $ 50 
e available. Frequency response +1 db 10 CPS to 100 KC, a . 
~ negligible hur and noise levels and plenty 7 *« F 
“ Shipping Wr. 9 Ibs. of reserve power for complete listening i 2 Ship. wi. 10 Ibs. 
pleasure. First Williamson Tooe Amplifier ‘an e Dual inputs- 
s oo Se operated supplied with matching preamplifier O a ee and 
8 tube circuit. Frequency cov- OF ceeae ee een ae ediliecctaake ag a aga 
erage 48-106 mc. Pre-assem- : PRICES OF VARIOUS COMBINATIONS: 4 of 4, 8, and 15 ohms. Perform- 
A dn Xe 1 we2 Amplifier Kit (Includes ance re ee a that normally 
Amplifier witt Peerless ex 
type dial. mutput Tranetorme -7C: Includes Srensaplifier for 
y and WA-P2 "Pre ampliner "sg gs low level input devices. 


po eae ennene 7) hipped . Price $17. 50 
NEW Weathhct Sam Amptiner” wit eat — Beathhit 
BROADCAST BAND Gutpwt Trem ond Power , - 
. . ee ee oe ae HIGH FIDELITY 20 WATT 


RECEIVER KIT Ree coe a a r AMPLIFIER KIT 


lain Amplifier witt 
Output Transformer 


MODEL BR-2 ef. ew, camper - = 6g NY; 
$175° po am Amplifier neu Ir a ludes 


| sin Amplifier with Ac 


(Less Cabinet) Cutest Transtenmer snd “power s4g7! 





: weight MM) 
Ship. Wt. ' hipped express only 


~~ 54" PM Speaker and LOW PRICED Siagle UNIT HEATHKIT HIGH FIDELITY 
new rod type antenna. Covers 
the full broadcast band (550 WILLIAMSON TYPE PREAMPLIFIER KIT 
KC-1600 KC) with excellent 


aa mI MODEL WA-P2 
caeeeny and selectivity. 4 AMPLIFIER KIT Sarre, ic 
perates as a receiver, $4975 ee distortion at rated output, 
tuner or a phono ampli- MODEL W-4M ° 2 (boost and cut) 
mer. Beh oe mutatase ) 5 +s Ship. Wt. 7 lbs. Wend treble tone 
' . selected in- 
formers. Kany tuning . 39 ° Com: com ” 
plete pensation for LP, NARTB, jacks, hum balanc- 
— — ane- ‘FT. @ . Ship. Wt. 28 Ibs. AES and early 78 recording character- emerald and output 
cy he EG o trips istics. An ideal control unit forthe cuatom impedances of 4, 8, 16 
apt oot ai The famous Heathkit Williamson ‘Type Ampli- Hi-Fi system. 5 individ controlled and 500 ohms. Flex- 
Part No. 91 = fier is now available in a single chassis. Includes inputs, 4 turnover onl -off switch ibility is emphasiz- 
power supply and power amplifier. Enjoy the positions, 3 twin triode tubes, cathode ed in the input cir- 
same high quality reproduction at less cost by ‘ollower output, monitored recorder ou outpet, cuits with built- 
eliminating the second chassis, connecting shock mounted tube chassis gud peoper in preamplifier 
cables, etc. Size 154" wide—7" high—9" deep. ing. All condensers are of the plastic and proper 
Model W-4 includes W-4M. and preamplifier W type. Critical input cirevite feature low noise equalization, | 
P2. Shipping weight 35 Ibs. Price $59.50. Soot ‘ahs po reagectis Ld it with any con- 


Gomplete receiver with chassis 





| 
SHIP VIA} 


C) Parcel Post 








(] Express 
() Freight 
] Best Woy 





PLEASE PRINT) 








QUANTITY MODEL NO 








Enclosed find check money order for On Express orders do not include transportation charges—they will be collected 
Please ship C.0.D postage enclosed for pounds the express agency at time of delivery. 
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Servicing 


AUDIO—HIGH FIDELITY 


High-Fidelity Equipment 


Courtesy Arrow Electronics 


Audio Center, New York City 


Measuring intermodulation en a well equipped bench for audio servicing. 


EASUREMENT 

the 
high-fidelity equipment differ 
from those 


and testing 


routines fo, servicing of 


aeve lop 


Whereas 


used in 


ent and production work. 


the 


production tes 
ted i 


aboratory 


! ch Is intere how clo ely 
equipment meets ideal or desired speci 
the service technician is it 


and why 


Hications, 


terested in discovering how 
from 
s, and discovering this in the quicl 
most labor-saving way. Hi 
is not actually 


osis. Th 


many 


equipment departs pecifica 
prob 
measurement but 
and othe 


the 


magazine 
vered 


methods 


time co Variou 

urement applicable 
systems, and I shall try not 
er the same ground, but inste 


trate on describing way 
method may be more 


d and combined for rapid 


stops compte te ly 


The real head 


servicing 


at all 
igh-fidelity come 
than 


that 


from equipment with higher nor- 


al distortion; and it is here ef- 


JULY, 954 


fective routines are most often needed, 


Procedure 

Let us suppose that you have visited 
tallation that 
the higt being produced 
in the You 
unit from it 


the in and have decided 


distortion 
have re 


main amplifies 


moved the offending place 


a clothes closet and have brought it 
to your shop. Now you're ready to find 
out what’s If you 


you 


ailing it and where. 
specialized it 
a signal provided by a 
your test 
headphones or a v.t 


we will a 


have no trument 


a radio, or yenerator, and 
for 


are 


Vem indication 
ule you 
all of the 
zer, signal 
t.v.m. and wattmeter. 
first step is to find 
tuation is. This i 
iwccurately determined with ar 
for the 


attmeter it 


equip pe 
IM 


scope 


ome o1 following: 


generator, . 
bad 
qu } ly 
IM 
ampli 
will 


output Ww 


out how 


most 
vzer, Provide a load 

you have a w 
provide the 
dicatior If have 
a 20-watt resistor of &® or 15 


15-ohm 


load as well a 
you do not one, 


ohm A 
watt resi 


usé¢ 


adjustable 20 
with the slider set half-way, is very 
iseful this purpose. Measure the 
IM for levels of 0.1, 1.0 and 10 watts. 


tor 


for 


By JOSEPH MARSHALL 


Part V—tUsing the IM 


analyzer: checking feedback 
loops: effectively 
diagnosing audio 


distortion measurements 


put, 
quene 
meter rei 
wattmete 
til you 

us inal 
when it 
voltae 
and j000- 


ratio of 4 





AUDIO—HIGH FIDELITY 


part f 
be wi 
table 

turers 


Your 


these figures up to and exceeding 30°%. 


The higher the distortion level, in gen 


rom the average figure and still 
thin the manufacturer’s accep- 
tolerance range. Few manufac 
publish their tolerance figure 


reading may be anything from 


eral, the easier it is going to be for that 


you te 


only ightly off, ay onl twice a 


h gh a 
té 
ought 
or i. 

In t 
balan 


try a new pair of tubs to find a better If it 


Palate 


the re 


» find the trouble If the fivure pre 


pecified, you are well advised more, 


» stop, think, and decide whether 4 may 
to spend any moi i at : Let 
distortion 

he latter case Ne 1 checl . case, 
e of the output tub and adju effective 


here I i balancing control or by the 


ed pal If this dos 


ctifier. If this tube has too high no 


an internal voltage drop, it may be IM i 


disturbing the operating curve of one tion 


or mo 
distort 


mistak 
tallat 
narp 


re tubs and causing abnormal 
ion. If, after thi the IM is 


ably clo e to the 


e in tracing trouble at the in 
lon Unle yout eal 


and well accustomed to judging most 


distortion, it is very unlikely that you It 


‘ ould 
De 

ame 
heard 
found 
uring, 
troubl 
tuner, 
is littl 
on the 


or 


discern the difference between 5°, 
even 4° IM and le - and the can 
goes for your customer. If you 
distortion plainly in testing, but a 1 
not more than 5‘% IM on meas- 1-1. 
chances are very high that the 
e lies in the preamp, control unit, 
or even the turntable. And there 
e point in doing much more work 
: amplifier, since it is certainly = are 


LE-ENDED STAGE 


JRVAT URE 


C - PUSH’ PULL STAGE 


BALANCED ; UNBALANCED 


MOTOR BOATING 


remaining 
indeed may 
out going to such extremes as chang) 


tortion any 


not 


a speaker load, 


ably not 


bring rated 
the IM down close to pecs, I would 


tr chang the other tube ‘ pecially cases 


distortion 
exceeds 3 . which 
of 10 or 12°7. So when 
the IM analyzer shows less than 10 
analyzer is by far the 


pecified value, until 
I would ask myself if I didn’t make a mean 


are very 12%, 


help, if the IM is le 


exaggerate the distortion. This 


analyze! 


double the 


going to be troublesome to reduce the 
be possible at all with- 


plate and cathode resistors, etc. Ir 
case, the audible difference, even 


is going to be so 


bill you would have 
ir customer would prop 
istified to him. Furthe? 
you're a real expert, 
atters worse, 

hat you find more 
this, or that, in any 
to reduce it. The mo 
procedure will be determines 


if distortion you fir 


an 10° at max 


your best bet will 
continue with the IM analyzer. Il) 


find that a cope gi" 


information when t 


10 or 12 IM distor- 


does not show up 


sine waves; and amplitude or harmoni« 


not how up clearly 


diagnostic tool 


by adjusting the 


deliver a mixed signa! 
instead of the normal 
cases this will at least 
indicated distortion, 


Checking feedback loop 


Having determined that the 


principal cause 


SINGLE “ENDED DRIVER ALSO OVERORIVEN 


Fig. 1—Notches obtained as scope patterns enable rapid diagnosis. 


further; ar 


usually 


than 


trouble, and having obtained 
balance possible, the next ste] 
disconnect the feedback loo; 
rarily and take another IM 
ment. The distortion should 
Dy a factor of from 2 to 10 
loop is disconnected. (You 1 
course, reduce signal input 
the output back down to 
distortion does not increase 
check the feedback loop for a 
or open resistor or Capacitor, 
loop uses one, You Car heck 
pacitor easily with the 
meter. 

Feed the signal to 
the capacitor, and measu 
at both end 
60 cycles may be conside 
get a reduction in reading 
put; but with any likel; 
capacitance, say up to .05 
<houldn’t be more than 3 
loss is greater than this, the 
is much too high—unless t 
loop is meant to produce bas 

and might be producing 
ation in the output transforn 
level much lower than normal 
tion runs of capacitors may 
much as plus 100% and mir 
and while it is very unlikely 
high-quality amplifier would hav 
by with so great a departurs 
specs, the capacitance might 
changed through excess heat 
midity. The presence of a cap 
the loop usually means thi 
starts at a point, like the plat 
tube, where d.c. voltages ars 
Therefore, check the apac 
leakage, which is likely t 
with age, overheating, etc.; eve 
d.c. leakage may throw the 
which feedback is applied 
curved portion of its operating 
The feedback resistor can bh 
with an chmmeter. A differe: 
pecified or marked value 
minus 20 will not be 
ordinarily: but a_ wider 
especially on the low side 
be, and in that case I wo 
with one which is as clo 
to the exact pecified aiu 

If the feedback loop cne 
the next step is to see if 
instability. Check the 
output tubes with ar 
feedback loop; if the 
sivnificantly when the 
nected, you've vot eit 
oscillation or regeneratior 
the parasitic suppressors 
resistor of between 30 
ohms in series with the grid 
or both. Usually, too, wher 
used as a triode, there i 
between 100 and 1,000 ohn 
the screen and plate. Check all 
for opens or shorts; mod 
tures from specified val 
usually matter. 


Further checks 
The next step is to check the de- 
coupling network. This consists of one 
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or more resistors in series with the 
plates and the supply voltage, bypassed 
by electrolytics on one or both sides. 
This is also part of the hum-filtering 
network. Leakage may produce distor- 
tion by lowering the voltage, but does 
not harm the decoupling; so an open 
condition is what you want to look for, 
The simplest check is to take an elec- 
trolytic capacitor of around 20 to 40 
uf, the larger the better, with a 400- 
volt rating; place it in parallel with 
each of the filter or decoupling capaci- 
tors in turn. If this causes the plate 
current to drop to normal, replace the 
faulty capacitor with one of the same 
or greater capacitance. 

If this still hasn’t solved the prob- 
lem, and the output tubes are triodes 
or, as in the Williamson, tetrodes used 
as triodes, it will almost certainly do 
no harm to neutralize the output tubes. 
Most such tubes have plate to grid 
capacitances of between 10 and 20 yuf. 
Wire in a pair of 10- or 15-puf fixed 
capacitors from the plate of one tube 
to the grid of the other and the same 
on the other side. You are quite un- 
likely to make matters worse, and very 
likely to clear up the instability. The 
exception may occur with some output 
transformers whose high-frequency 
resonance peak is below 50 ke. Neutral- 
ization doubles the output capacitance, 
and it is possible, but only faintly 
possible with modern transformers, 
that this doubled capacitance might in- 
crease the resonant peak and therefore 
the parasitics. I repeat, however, that 
this is quite unlikely but I point it out 
just in case it should happen. 


If all this has not resulted in sta- 
bility, your only remaining alternative 
is to reduce the feedback. Wire-in 
temporarily, in place of the feedback 
resistor, a potentiometer of 2 or ; 
times greater value; adjust it until the 
plate current rises, then back it off 
until it falls to normal value. Sweep 
an audio generator from 20 cycles o1 
less to 20 ke or more and check to see 
that the current does not rise at any 
frequency. If it does, back off the 
potentiometer some more until stability 
is once more obtained. Sweep again 
to make sure. This is now the maximum 
feedback the circuit will stand. You 
should get a considerable improvement 
of IM with the feedback loop con- 
nected. Now replace the potentiomete: 
with a resistor equal in value to the 
used portion of the potentiometer, but 
in any case no greater resistance should 
be used. 


Suppose the loop is stable but the 
IM continues high, Continue, with the 
loop disconnected, to make stage-by- 
stave analysis with the IM analyzer. 
If you equip the leads to the analyzer 
portion of the IM analyzer with in- 
sulated alligator clips, you can measure 
the IM in each stage and thu 
the one in which the trouble is 
ing. The analyzer does not 
balanced measurement of push-pull 
stages; you have to measure the IM 
on each side of a push-pull stage by 
moving the hot lead from one grid, 


isolate 
occur- 


permit 
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plate, to the other. Keep in mind that 
measuring one side of a push-pull stage 
will give you a higher IM reading than 
actually exists at the output, because 
the cancellation due to push-pull oper- 
ation in not indicated. However, this is 
all to the good, since the distortion is 
magnified and is therefore easier to 
follow and locate. 

You should find a point at which 
the distortion falls markedly (if you 
trace from output to input) or rises 
markedly (if you trace from input to 
output). You will also get an excellent 
indication of unbalance since an un- 
balanced stage will give you a higher 
reading on one side than on the other 
side. 

Having found this stage, check the 
voltages, ete., as outlined in the first 
article of this series (February, 1954) 
and make the corrections recom- 
mended. It is difficult to set standards 
for IM distortion in individual stages. 
Modern amplifiers with 20 db or more 
of feedback can tolerate considerable 
distortion in individual stages at or 
near maximum output. However, I 
would say that an IM of 5% for a 
single-ended stage will usually be re- 
duced by feedback to less than 1%; 
and IM of 10% or even 15‘ per side 
in push-pull stages will be reduced by 
cancellation to less than 1; such 
values are tolerable. When you have 
reduced the IM in the faulty stage to 
this or lower values, take another over- 
all reading with the loop connected. 
Unless there is additional trouble, you 
should now get an acceptable IM level, 
and the remaining distortion can usual- 
ly be lowered some more by careful 
rebalancing. 

The above method cannot be im 
proved upon for diagnosis of today’s 
first-class equipment when the distor 
tion is low but still above the specified 
amount. It will continue to give very 
sharp indications of trouble, long after 
all other methods have indicated that 
the equipment is as clean as a pure 
sine wave. It has a couple of faults, 
however. First, it is a static method. 
That is to say, you cannot get a con- 
tinuous reading of the variation in IM; 
the readings are accurate only for a 
given fixed point. Second, although the 
indications of distortion are extremely 
ensitive, they give no clue as to the 
cause of the trouble, making diagnosis 
difficult. 


Alternate method 


There is a modification which cor- 
rects both faults, although at the ex 
pense of some sensitivity. I reeommend 
it highly, nevertheless, for it makes 
diagnosis extremely rapid. This method 
requires a scope in addition to the IM 
analyzer. Also, it is necessary to get 
into the analyzer and provide an out 
put terminal at the point where the 
ignal enters the demodulator or come 
out of the high-pa filter, In the 
Heathkit IM-1 this is very easy \ 
1,000-uuf mica capacitor is connected to 
terminal 1 of the 12AX7. This is the 
plate of the second amplifier. The 
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Superior's new 
Model 670-A 


A COMBINATION VOLT-OHM MILLIAMMETER PLUS 
CAPACITY REACTANCE INDUCTANCE AND DECIBEL MEASUREMENTS 


SPECIFICATIONS: ADDED FEATURE: 
The Model 670-A includes a special 
D.C. VOLTS: 0 to 7.5/15/75/150/750/1,500/7,500 Volts GOOD-BAD scale for checking the 
A.C. VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts quality of electrolytic condensers at 
OUTPUT VOLTS: © to 15/30/!50/300/1,500/3,000 Volts a test potential of 150 Volts. 
D.C. CURRENT: 0 to |.5/15/150 Ma. 0 to |.5/15 Amperes 


RESISTANCE: 0 to |,000/100,000 Ohms 0 to 10 Megohms The Model 670-A comes 
CAPACITY: .001 to | Mfd. | to 50 Mfd. (Quality test for elec- housed, in a rugged 
trolytics) crackle-finished steel 284 
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Free-moving built-in roll chart 
plete data for all tubes 

Uses the new self-cleaning Lever Action 
for individual element testing Becau 
ments are numbered according to pin-n 
n the RMA base numbering syster 

can instantly identify which element is under NOISE TEST: Phono-jack 

test. Tubes having tapped filaments and tubes plugging in either phones or 
with filaments terminating in more than one ~ detect microphonic tubes 
pin are truly tested with the Model TV-i! as faulty elements and loose interna 
any of the pins may be placed in the neutral 
position when necessary The model TV-11 oper 


es on 105-130 Voit 60 
The Model TV-I! does not use any combination Cycles AC. Comes housed 
type sockets. Instead individual sockets are Setibed gaa aabinet esate 
used for each type of tube. Thus it is impossible piete with portable cover 

EXTRA SERVICE —The Model TV-I! may type oscillator incorporated in this model 

be used as an extremely sensitive Con will detect leakages even when the fre- 


denser Leakage Checker. A_ relaxation quency is one per minute NET 


Newly designed Line Voltage 
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105 Voits and 130 Volts 
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audio oscillator used to modulate the R.F. signal Circuit. The output (over | Volt) is nearly op 
also available separately for audio testing of re- sine wave. © Attenuator: A 5 step ladder type 
ceivers, amplifiers, hard of hearing aids, ete attenuator is used, 

© R.F. Oscillator Circuit: A high transconductance 
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P . lead and instruc- 
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USING THE NEW “FULL-VIEW” METER 


71% MORE SCALE Features Specifications 
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read ¢ ’ f the first t i ' 
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© Ail Lamps and € Heating Systems 


Incorporates a_ sensitive direct-reading resistance 
® Horns © Als is, breaks in 
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used in electrical appliances, motors, etc wiring, poor 

Leakage detecting circuit will indicate continuity Hand , , 

from zero ohms to 5 megohms (5,000,000 ohms). ed te ‘ 

Will test Toasters, Irons, Broilers, Heating Pads, lew s ; S 1 45 
Clocks, Fans, Vacuum Cleaners, Refrigerators, Lamps, ‘ tor 
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% for little more than the price ye tubes ... in the set... out 
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switch down for all leakage tests. case 


- 
MOSS ELECTRONIC DISTRIBUTING CO., INC. 
Dept. B-105, 3849 Tenth Ave., New York 34, 


I ‘ send me the units checked, I am enclosing the down 
! t lervand agree to pay the mc 
tood there ill be no « 
led I send t 
lerstood that 
inpaid balance 


JULY, 1954 





other end of this capacitor goes to a 
binding post added to the panel. The 
hot lead from the vertical input of the 
scope now goes to this post. The hori- 
zontal amplifier is in the internal sweep 
position. 

The IM analyzer 


under te 


feed 
t as usual; and the output of 
the amplifier analyzer 
input. The vertical channel of the scope 
goes to the 


the amplifier 
goes to the 


and 
sweep | 


new binding post 
the analyzer. The 
adjusted for 60 cycle (or if 
analyzer ha 
for that 
a pattern such as indicated at 
If there j 
of the trace 


ground of 
yout 
another low frequency, 
frequency). This will produce 
Fig. l-a. 
no IM, the top and bottom 
will be flat. if there 
IM, the high will be 
modulated by the low frequency 
both the top and will 
ome sort of notches. 
depth of the notches is 
the IM; the number of 
tional to the 
IM." 

The exact 
tant for servicing 
is that the 
clues to the causes of 


Sut, 
is any frequency 
and 
bottom acquire 
The 


proportional to 


curve or 


them is propor- 
aberrations causing the 
amount is not so 
What is 
yield 
distortion. 


Impor- 
significant 
important 
Most 
of the important ones are indicated in 
Fig. 1 

If the IM 
pattern 


notche 


single ended 
have 2 or 4 
those on top 


occurs In @a 
will 
both 
and bottom of the trace 


stave, the 
notches, counting 
Overdrive or 
underbias is indicated by sharp, rather 
narrow notches on one end; distortion 
eurvature o1 
cated by wider, 
the other end. Which end the respective 
will on depends on the 
number of stages in the amplifier and 
the characteristic oft the scope. In 


due to overbias is indi 


smoother notches on 


notches occult 


*Le Hel 


New Method of Measuring and 
ing Intermodulation,” d 


neering, duly 


cases the overdrive notch will 
occur on the left. However, this is not 
too important, since the two types can 
be distinguished, if the scope trace is 
sharp and large enough, by the differ- 
ence in the shape of the notch. 

If the single-ended 
that the peak is 
clipped and the negative peak rounded 
by curvature, four will ap- 
pear—two on top and two on the bot 
tom. If these four 
ously or in quick 
signal input is increased, the 
operating very 
its operating 


most 


stage is so badly 


overdriven positive 
notches 
appear simultane- 
uccession as the 
stage | 
close to the center of 
When 
wrong, however, 
long before the 


overarive 


curve. there is 
one form 


other. If 


appear 


something 
will appear 
the sharp 
first, the 
more gentle curvature notches 


notches 
trouble is underbias; if the 
appeal 
first, the trouble is overbias. Some sort 
of notches will appear with any ampli- 
fier, even one in perfect shape, at or 
near maximum output. It is when they 
below that 
trouble is indicated. 

When the IM is produced in a push- 
pull staye, four notches are 
If the stage is well 
notches on top and bottom will appear 
simultaneously or it 
input 
the stage is 


occur maximum output 


normal. 
balanced, the 


rapid succession 
signal is increased. If 
unbalanced, the 
will appear first on one 
the other; the degree of unbalance is 
indicated by the difference in depth 
between the notches on top and those 
on the bottom. 

Here too, the 
are due to overdrive and the 
on the other 
Because in 


as the 
notches 


side and then 


end 
notche 


notches on one 


end are due to curvature. 
well-balanced pull 
tages one half of the will be 


push 
circuit 
driven into positive bias and the othe 
half into cutoff at 
point, four notches of equal depth, top 


about the same 
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and bottom, indicate normal 
tion. So an examination of the trace, 
as the input signal is varied aroun: 

point at which the notches 
show up, will indicate the trouble. 

If the distorting push-pull s 

driven by a 
is also overdriven, one of the 
will be 
nated. When this happens at 
much maximum 
it isa good sign of trouble nth 
supply, since such simultaneou 
drive is almost always 
unduly low plate voltages 


opera- 


beg 


single-ended stag 


reduced or completely 


below rated 


prod 


Finally, illation 
generation, especially motorboat 


below 10 cycles 


parasitic os¢ 
frequencies , 
denced by bulges 
of notches. 
will produce a 
whole pattern which will 
vertically; high-frequency 
will put a lot of small bumps o1 
on the pattern. 


bumps and 
Low-frequency pa 
rounding off 
also 


para 


You will note that most of the ca 
of distortion are indicated | t 
patterns. The significant thir 
point in the dynamic 
equipment at which 
Therefore, a wattmeter 
method extremely reliable. Thu 
amplifier can be t 
hould not 
mum rated 
drive notch occurs at 


range 
they 


1 
make 


overdriven; b 
until 
power output; if a 
half-rated 
output or less, it is clearly a def 
indication of underbias. 
This method is not as 
indicator of distortion as the IM 
lyzer with the meter. Theoretic: 
the trace were large enough, v« 
values of IM would be 
practice, however, it is extreme] 
cult to synchronize a 
distortion if (as in most IM analy 
the high frequency is more 
times that of the low frequency 
over, percentages of 2, 3, or 4 pre 
notch depths which are 
deeper than the thickness of the ( 
trace; hence, unless very high accele 
ating potentials are used in the scope, 
the low percentages are 


oceur near the 


sensit 


indicate 
trace wit! 


tnan 


sometime 


obscured. 
This is not critical for servicir 
for the input to the f 
can usually be increased until the 
tortion is visible. The fine thins 
this method is, first, that 
definite clues as to the 
trouble, and, that the 
indicated dynamically, and it ca 
observed to change as signal inj 
varied, or as circuit adjustments 
made. If this procedure is 
the same sequence setup desc 
earlier for the IM analyzer al 
diagnosis will be much more rapid 


signal am} 


it doe 
Caust 


second, 


used 


It will take some experience 
onto it. Excellent 
tained by equipping a simple am 

h variable 


training cat 


wih 
and plate circuits. As these are v: 

the variations in notches which 
overbiasing, underbiasing, too 

plate load, unbalance, etc., c: 
observed, and the effect of mal 
corrections noted. (TO BE CONTINUED) 
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HEN a large number of Operator Consol and one Monitor 
military aircraft return to a Console. The Traffic Operators use a 
base within a short time, a common radio channel to answer in 
errifi air traffic control coming aireraft. Each console has a 
problem 1s I Pp. The problem become PPI cope, a panel controlling seven 
greater Ww V consider that more Antrac-Datac channels, and a Volscan 
and more a being used. They Light Gun for assigning Antracs (Auto 
ave to be landed as quickly as possible natic tracking-while-seanning). 
ecause the hey fly, the more The Monitor’s PPI permit him to 
fuel they u re, if the landing vatch the progr of all controlled 
operation take ong, the jets can aircraft. His tin ituation panel show 
very easily 5 out of fuel and crasl the type and scheduled arrival time of 
No human being can control more than each aircraft. Push-buttons permit him 
10 planes an hour. The problem was to change their automatically assigned 
how to land 120 planes or more an hour chedules or to reserve time in the 
It wa solved with the Volscan Air future for take-offs. The controls for 
lraffic Control System, developed under etting in the wind direction and veloc- 
Ben F. Green, Air Force Cambridge ity and entry gate locations are also 
Research Center on his panel, 


Volscan—-closed-loop system Antrac 
To control 120 aircraft an hour An Antrac is assigned to the radar 
Volscan — use two identical Traffic target by pointing the Volscan Light 


range 

o from 

trac, the 

error between the ind the 
echo 


utilized 


Rear-panel view of the equipment used in the Volscan system at Fort Dawes, Mass. 
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OROTHY PARKER once said of 
a “friend” that she covered the 
whole gamut of emotions from 
A to B. This article is the first 

maybe regular, maybe not 
which will try to provide some sort of 

background to those other articles on 
a transistorized television set, a 
conductor moon rocket, and other de- 
vices, which are bound to appear in 
ever-increasing numbers. I shall not 
start at the beginning, because the be 
vinning is too difficult and too remote: 
I shall not go on to the end, because no 
lifetime could attempt 
such a task; and I shall not try to be 
consecutive, article 
be about something, and not merely a 
preparation for a beginning to an in- 
troduction. All 1 want to do in these 
articles is to make you feel that you 
know enough about transistors to build 
something yourself. 

Transistors, as you can’t help know- 
ing, are... well, what are they? Semi- 
conducting amplifying no, the 
current-amplification factor of a junc 
tion transistor is less than unity. Per- 
haps I should search through the books 
to see what other people have said, but 
when I do I run slap into: 

“Transistor electronics exists because 
of the controlled presence of imper 
fections in otherwise nearly perfect 
crystals.” 

That isn’t the sort of thing we can 
use at all. Let us just say that a transis 
tor is a semiconductor with at 
least three terminals, and that it will do 
the same kind of job as a vacuum tube. 

Whatever the definition, there ar¢ 
two main kinds of transistors, the point 
type and the junction type. Roughly 
(and it is this is really only 
very roughly correct that we need these 
articles) they behave like the triode 
and the pentode, respectively. The junc 
be what is called an 
n-p-n transistor or it p-n-p 
transistor. There is nothing in the 
vacuum-tube field which 
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semi- 
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from N to 


to this difference, which is one of 
polarity. We ground the negative term- 
inal of our battery in n-p-n circuits, 
but ground the positive terminal in 
p-n-p circuits. You see the difference is 
not altogether unimportant. The rather 
awkward names, n-p-n and p-n-p, refer 
to the constituents of the “sandwich,” 
which looks something like Fig. 1: 
n-type and p-type refer to the german 
ium, which, is as pure as possible, but 
doped to have about 1 part in 100 mil 
lion of “controlled” impurity. The sort 
of impurity settles whether it is n- or 
p-type. In the point transistor, n-type 
germanium is used. Down inside the 
material the system is actually p-n-p, 
as you can see from Fig. 2: under the 
emitter and collector points the 
rial has been converted to p-type. 

For memory, the point transistor is 
a p-n-p: A ham sandwich has ham in 
the middle. An n-»-n transistor uses a 
positive main supply; a p-7-p transistor 
uses a negative main supply. 

In the point transistor we put a 
fairly large negative voltage on th 
collector, and ground the base. The col- 
lector junction (in Fig. 2) is biased in 
the nonconducting direction, but there 
will be a small current, perhaps 0.5 ma 
at 20 volts. This is just the ordinary 
current through the back resistance of 
a diode. In Fig. 2 the electrons which 
leak through the junction are shown as 
solid moving toward the 
line ahead. Now we connect a battery 
with its positive pole at the 
and its negative to base. The 
the left conducts easily, 
only about 0.5 pass 
1 ma into the circuit. The 
effect of this emitter current, however, 
just a flow of electrons from base 
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emitter 
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of course, and 
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Is not 
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the n-type material at the 
tion, and these drift over 


emitter junc- 
to the collec- 
tor junction, because they are attracted 
bv the field of the 
These holes are 
the transistor action depends on them, 
What are they? 

Suppose 


collector voltage. 


very important, because 


you consider your’ bank 


ELECTRONICS 


First of an 


intermittent series 


ina field 
where information 


is welcome 


By GEORGE FLETCHER COOPER 


account and ye Your wife 

like engines ve has no 
money; you are overdrawn by $150, 
a thoroughly 
a check for 
and pive i ( ( © pay into 
ate financial 
overdraft to 


most 
like most engines 
good hearted 
$150 
youl account 
operation tratr 
her 

Hol are ist drafts, but of 
electron not dolla ! vhen 
hole drift o oO I ‘ ( 
are plentiful 
tion, the behav ist the 
gage in the é odrama, 
there plent ‘ ‘ ! lhe 
of a hole a t 


those 

electrons 
june 

mort 


ector 


and 
arrival 
arrier (In a 
point-contact tri t allows several 
electrons to 

Notice th You put 
in a hole cur it nd you get a 
With 


periment 1 


change in electro ! t at ¢ 
a tube tl 


to appl é i t ‘ o the grid and 


junction transistor 


\{ p-n-p 


i 


Fig. 2—The point-contact p-n-p type. 


77 








eee roe 


Examine FREE 


nil ir! idf Li, 





Prentice-Hall 


ELECTRONICS & 
UHF LIBRARY 


Edited by W. L. EVERITT 
5 VOLUMES 1862 ILLUSTRATIONS 


Pay Easy Instaliments If You K 


Yur ' A ute I T i plete eo 
ler bey pha t fern 
‘ n 1 


eep Set 


Electronic Fundamentals and Applications 
By Prof. John D. Ryder, Univ. of Illinois 


j 


Electromagnetic Waves and Radiating Systems 


By Prof. Edward C. Jordan, Univ. of Illinois 


Ultra High Frequency Engineering 
By Thomas L. Martin, Univ. of Arizona 
! } 
1 i 
' ! 


Networks, Lines and Fields 
By Prof. John D. Ryder, Univ. of Illinois 


eon paralle 


Elements of Television Systems 
By George E. Anner, University of Illinois 


t plus 


ead Ty 
r TV SS 
pieture tan 
ntertlace 


SEND NO MONEY — EXAMINE 


Just mall upon | ‘ 
Mer on 10 DAYS FREE TRIATI 
infactory ! 


FRE 





PRENTICE-HALL, Inc., Dept. M-RE-754 
Englewood Cliffs, New Jersey 

Send me the Prentice Ma 
LIBRARY (5 Volumes) f 

mn Uf fully satinth 

$ plus few cer 

five mont wort! fall price 
return the 


ELECTRONICS & 
la f 


Library in ten 


City and State 











78 


ee how the plate voltage changes. The 
ratio of plate voltage change (at cor 
stant current) voltage chang 
is the amplification factor: in a tr 
tor test the ratio of collector-current 
change (at constant voltage) to emitte: 
current is called the current 
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around 2. 


to grid 


ansl 


gain, ana 
(alpha). For a point 


may easily be 


very 


PRIMARY EMITTER CONTR 
! 
+—€ 
hen | 
eoloooe | 
eoooce 
1 ' 
hen 
! ' 
| 
| 


} 
--e 
oF 

4 ~ 


WMA. | RESIDUA 
8 REVERSE CURRENT 





ae | 


Fig. 3—Inside a junction transistor. 
The p-n-p unit is shown schematically. 


emitter circuit is of low 
impedance, we must take ou 
ignal from a_ low-impedance 
but we then put a high impedance in 
the collector circuit. We 
example, use 500 ohms for the emitter 
circuit and 10,000 ohms for the collec 
tor. A change of 1 ma in 500 
corresponds to 0.5 volt, and 
fied change, 2 ma in 10,000 ohms, give 
volts, so that the gain 
would be 40 times. The gain, 
which is the thing that really 
is 80 times, or 19 db 

When working with point transistors 
it is always advisable to think in terms 
of current, especially at the input side 
If you find the idea of amplification 
factor in your mind, be sure it’s the 
gain, alpha. When the _ tube 
minded engineer thinks of transconduc- 
tance, the transistor-minded enginee) 
thinks of transimpe dance, in volts 
milliamperes, for which a typical value 
might be 90. 

Point transistors have some rather 
unpleasant characteristics. The circuits 
easily become unstable, and unless you 
take special precautions the result may 
be to destroy the transistor completely. 
You can do the same sort of thing with 
a tube, of course, but we know now that 
you must not 
an output tetrode, or put positive bias 
on the grid, or do any of a number of 
other silly things. When you get used 
to transistors you know what you must 
avoid, and it just doesn’t worry you any 
more. But it is easier to start off with 
the junction transistors, especially now 
that you can buy them: at one time, of 
course, when they were not readily 
available we just had to accept the prob- 
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Fig. 4—Practical transistor hookup. 


lems of the point type. TI 
necessary. 

The junction 
chematically in 


transistor 
Fig. 3. Tl 
transistor, with negative on the 
tor. A small flow of current 
back resistance of the collector junct 
perhaps 0.05 ma for 40 volts, 
duced if the emitter is not conne 
The n-p junction provides, as you 
very good rectifier 
we apply a small positive bias t 
emitter. “Holes” rush in fro 
emitter to the central region, wa 
across to the collector junction an 

it easy to cross the barrier to the 
lector. Nearly every hole which le: 
the emitter through to the 
lector; only a few get lost and prov 
a current in the base lead. 

The current gain of a inct 
transistor is less than 1, and, dependi 
on the type, may be 0.90, 0.95, o1 
All the amplification 
fact that you put in a signal at a k 
impedance and take it out at a hig 
impedance, just as you do in the grout 
ed grid triode amplifier 

For the beginner this 
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a little confusion, and there i 
lot to be said for starti: 
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amplifier is 
which is for a_ transistor 
alpha of 0.93. The 
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Fig. 5—Characteristics of the Western 
Electric M1752 junction transistor. 
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You can’t do better than start with 
this circuit, at audio, if you want to 
get used to transistors. But why 10,000 
ohms in the collector circuit What 
turns ratio does the transformer have? 
Take a look at Fig. 5, which shows the 
characteristics of the Western Electric 
M1752 junction transistor. The load 


























Fig. 6—The M1752’s low-level response. 


shown allows a dissipation of 40 
mw at the working point, 20 
2 ma. You can draw in a safs 
on the corresponding characteri 
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you would do for a conventior 
tube. 
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Fig. 7—Circuit for the experimenter. 


unaltered. That should tell you the sort 
of input impedance that mig 
be expected 
The amplifier 
the maximum 
transistor will stand. It 
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with it. But there 
where much lowe! 
ordinary broadcast 
ple. The characteristics show 
show that the junction transi 
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corresponding economy in battery cur- 
rent. Fig. 7 shows how an r.f. or i-f. 
stage might be built, though the exact 
values of bias resistance will depend 
on the transistor you use. With an n-p-n 
transistor, just reverse the polarity of 
the battery. 

The conscientious student who looks 
closely at Fig. 7 will already have 
noticed that although 


the battery 
pushes 100 ya into the transistor, it 
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13 
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Fig. 8—A separate bias can be used. 


also pushes 75 wa through the bias net- 
work. In a way, this is the price you 
must pay for using a single transistor, 
but the extravagant 
ua Wasted !—is 


use of power—75 


necessary to make the 
circuit behave well. 

One advantage of 
the circuit shown in Fig. 7 is that you 
can’t do much damage anywhere in this 
circuit. All you need is a few ordinary 
i.f. transformers, with an extra tap, 
well down, to give you the right 
connection 
about one-tenth of the secondary turns; 
tan- 


starting off with 


hase 
suppose you tap down at 
connect stages 1n 
dem and then connect this i.f. amplifier 
between the first mixer and the 
in that old broadcast 
there you have a _ transistor 
working! 
What if 


transistors, 


up one or more 


detector 
And 
system 


recelvel 


point 
Input, 
tricky 


you want to use 
though? The base 
grounded-emitter circuit is very 
then, because, for reasons which I must 
moment, any impedance in 
make this 


pass for the 


the base tends to arrange 
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Fig. 9—Tube tester” for transistors. 


The 


lower, so 


ment unstable input impedance 
will be that the 
must be moved More 
however, is that fact that you will need 
to use a battery in the 10-20 volt region 
instead of the 1.5 volts we have just 
discussed, and you must draw perhaps 
$ ma in the collector circuit and 1-2 
in the emitter circuit. The use of a 
separate bias battery, is then worth 
while, and the circuit comes to look like 
Fig. 8. It is still cheaper to run than a 
tube amplifier, of course, but it is much 
extravagant than the junction 
transistor circuit. 

If you decide that you do want to try 
transistors, and that you want to do it 
my way, you will stick to these simple 
circuits. But having got hold of a 
transistor or two, how can you find out 
if they are any good or not? I myself 
have a nice machine that photographs 


rather tap 


down serious 
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ma 


more 
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the set of characteristics so that I need 
not do anything except connect the 
transistor in the circuit, switch on, 
press the camera button, and then en- 
the photograph. It took quite a 
time to build. A simple arrangement 
which is quite useful is shown in Fig. 9 
The fixed 10,000-ohm resistors are pro 
vided to limit the current to 5 
which is safe for most 
using the teste) 
current to, say, 1 and then 
the collector current with the 
resistor, plotting voltage as a function 
of current. The high-voltage, high 
resistance emitter feed circuit is very 
useful because it makes the 
current independent of the collector cut 
rent. This saves a 
and trouble. This test set is particula 

suitable for with point transisto: 

Junction transistor better tested, 
I think, by using grounded-emitte! 
connection, in which case the base sup 
ply, on the left, need be only a 10-volt 
battery, and the variable resistor should 
range up to 1 The ad 
vantage of the grounded-emitter pres 
entation is that the the curve 
is less sharp, the 
constant 
flat. so that the 


large 


nia, 
transistors, |) 
you set the 


emitter 


ma, vary 


Scere 


emitte. 


great deal of time 
use 
are 


the 


have a megohm 
knee of 
slope of the near; 
current region less 
deviations from. the 
ideal rather more easily seen. And 
also, of course, that is the way we like 
to use the junction transistor. 

Just how much need to 
about what happens inside a transistor 
to be able to use one is anybody’s guess. 
To date there are two main approache 
the network theory, and the electron- 
physics approach. | little 
of each to show the fundamental con- 
cepts for properly understanding tran- 
sistors, 

This article is to be 
beginning, a first the 
exploration of what we already can d 
with transistors. I do not aim to tell you 
build a 
transistors only, nor do I intend to show 
little which you 
copy. But I hope that these articles can 
help you own 
and to understand other people’s. — ENI 


collector 


are 


you know 


have used a 


meant only a 


step on road of 


how to television set using 


you neat boxes cal 


your circults, 


to design 


“I think I just broke Ohm’s Law.” 


Special Offer On This 


Complete RADIN 
ENGINEERING 
LIBRARY 


that Bri High- 
Whol Field of 


The Famous Library 
powered Help on th 
Radio Engineering. Place 


Standard Data 


writative 
Facts and 


Theory tt Your Finger 


ver MM 
1 Edit 

i's HIGH FRE 
1 Edit 


SEND NO MONEY 
Special Low Price—Easy Terms 


| McGraw-Hill Book Co., 
327 West 41st St., New York 36 


rt 


Dept. RE-7 
N.Y 


ENGINEER! vf ith I 





ELECTRONICS 


A transistorized 


GEIGER COUNTER 


By NATHAN O. SOKAL* and IRA L. RESNICK* 


OURIST gets $10,000 for Urani- 
um claim staked out with Geiger 
counter.” Occasional headlines 
like this dramatize the fact that 
Celye! 


they go. 


many vacationer now carry 
counters with them 

If you don’t plan to go in for modern 
tvle treasure-hunting, thi Geiger 
Vueller photo) will at 
lenst make a plea ant project good for 


wherever 


counter (see 


education in ionizing radi 
Mueller tubes, and 
woop. And 


eve ning’ 
ution phy Geiger 
transistors, all in one fell 
uranium in 


ou might discover your 


own back yard! 


Geiger-Mueller tubes 

A Geiger-Mueller (G-M) 
metal eylinder with a wire running 
) hown in Fig. 1. The 
filled with ga ind a high-volt 
about 900 volt 


tube’ 1s a 
ony itS axis, as 


ource, usuall 
cylinder and 
Ord 
narily, there is no current flow in the 
tube 
lonizing 


connected between the 


the wire, the wire being positive 


radiation—alpha rays (he- 


lium nuclei), beta ray (fast-moving 
yamma ray (electromag 
imilar to light, but of 


wavelength), o1 


electrons), 
netic radiation 
much shorter 
rays (very fast-moving 
other 


cosmic 
nuclei of hydro 
elements, or their by 
through the 
through the 
The ele 


molecule 


yen ofr 
products after passing 
atmosphere) passing 
tube ionizes a gas molecule 
tron knocked out of the ga 
travels to the center wire, and the now 
positively charged ga 


lowly toward the 


molecule travels 
negative cylin 
with 


more 
der. The moving electron collides 
yas molecules along its path, knocking 
electrons out of these 4 
turn other 

within a few microseconds an electron 
“avalanche” has built up. The electrons 
and ions flowing inside the tube show 


up as a pulse of current drawn from the 


molecules; these 


electron in knock out 


ource The pulse for a 
hown in Fig 


connected in 


high-voltage 
typical G-M tube i 

If an earphone is 
with the tube and the voltage 
as in Fig. 3, a faint click will be heard 


, 
eries 
ource, 
in the earphone each time a current 
pulse flow The l-megohm resistor 
to limit the 
battery in case of an acci 


in Fig. 31 current drawn 
from the 
dental short-circuit 

G-M tubes are 
eral feet in length, and with 
; walls. De- 


made from about '% 
inch to se 
metal or metal-coated gla 
pending on the diameter and the gas 
inside the tube, the operating voltage 
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The transistorized 
Geiger counter. Re- 
sistor appearing 
beneath transistor 
was for experimen- 
tal purposes and is 
not required for 
proper operation. 


ay be from about 300 to 1,200 volt 
le. The price 


» 


ranges from about $3 


to several hundred dollars, depending 
on many factor A good choice out of 
all these possibilities is the R 
CK1026 (used by the authors) 
operates at 900 volts and cost 
or the Victoreen 


iytheon 


which 


1 BRS whi h operates 
at 300 volt and costs $5. 


Transistor amplifier 

A transistor amplifier can be 
to the basic circuit of Fig. 3; the clicks 
will then be louder, making for 
listening. A circuit using a grounded 
emitter amplifier is shown in Fig. 4, 
In this circuit, the current 
the G-M drawn out of the 
transistor base. A similar pulse, am 
plified by the transistor, flows through 
the headphone in the collector circuit. 
The amount of amplification depends on 
the characteristics of the particular 
transistor, and on the pulse rise-time 
and duration. Im the author 
ment, the amplification was about seven 
using a CK721 transistor A 
2N34 or other good-quality p-n-p tran- 
sistor would also be suitable. 


pul e fron 


tube is 


equip 


times, 


High-voltage sources 

The authors used batteries for 
high-voltage Three 
U200 or Eveready 493 300-volt batteries 
in series give the 900 volts required for 
most G-M tubes. 

A way to get the 900 volts without so 


their 


source, survess 


Parts for Geiger counter 


1—CK721 of 2N34 p-n-p_ transistor 1—Raytheon 
CK1026 of Victoreen {888 Geiger-Mueller tube 
|—chassis, 3'/4 « 144 « 2! inches: |—magnetic head 
phone set, 2,000 to 20,000 ohms: 3—Burgess U200 or 
Eveready 493 300-voilt batteries. Or, one such battery 
and two 05-uf, 400-voilt apacitors plus a 4-pole 
2-position switch (Mallory 7242L). If the (888 + 

is used, only one 300-volt battery is needed, with 
the capacitors and the switch i—6-vol¢ 
I—d.p.s.t. switch I—7-pin miniatur 

with tall shield; !—high-voltage 

I—I-megohm, p-watt resistor ! 

phones 
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Fig. 1—RBasic Gei- 
ger-Mueller tube. 
The cylinder has an 
airtight seal. 
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re 


Fig. 2—Typical GM current pulse. 
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Fig. 3—The basic circuit. The ear- 
phones are in series with GM tube. 
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Fig. 4- 


Grounded-emitter amplifier. 


x 


eee gre 
+ q g ° 


» j 
vo. . < 


} V 
L fends 
2 a a 
L - 
Fig. 5—A_ possible high-voltage 
source—using charged capacitors. 
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many batteries is to use a single bat- 
tery to charge two capacitors in paral- 
lel. If the capacitors are then con- 
nected in series with each other and 
with the battery, you have a high-volt- 
age source which decays slightly each 
time the G-M tube draws current. The 
larger the capacitance, the longer the 
unit operates between recharges. The 
capacitors and the battery can be con- 
nected to a 4-pole, 2-throw, nonshorting 
switch as shown in Fig. 5, giving the 
equivalent of a 900-volt battery from 
only a 300-volt battery and two capaci 
tors. One switch position is used for 
charging the capacitors, and the other 
is for operation. Of the 
switches must be capable of withstand- 
ing the voltages placed on them. 

High voltage can obtained from 
the low-voltage transistor battery by 
using a vibrator, a step-up transformer, 
and a rectifier. Victoreen makes vibra 
tors and rectifiers suitable for this pur- 
(Note that 900 volts—especially 
from batteries—can be dangerous. Be 
careful!—Editor) 

A transistor oscillator can be used 
instead of the vibrator; full details on 
such a unit are given by G. W. Bryan 
in an article in the Proceedings of the 
1.RLE.. November, 1952. A high-voltage 
power supply of this type is manufac 
tured by Technical Operations, Inc., 
Arlington, Mass. 

The CK1026 tube can be mounted in 
a 7-pin miniature tube socket by push- 
ing the center wire through the hole in 
the center of the socket. A tall tube 


course, 


be 


pose, 
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shield (such as for the 6AQ5) holds the 
G-M tube in the (Drill holes 
in shield to pass radiation.) A_ strip 
of spring copper can be fitted inside the 
shield to connect the shield (and thus 
the chassis) to the outside of the tube 
envelope, the negative connection for 
the tube. The negative side of the high- 
voltage source is also connected to 
chassis, thus completing the high-volt 
age circuit. Provide insulation be 
tween chassis and the headphones 
transistor adequate for 900 volts, or 
connect the positive side of the 
high voltage to chassis and insulate the 
negative connection of the G-M tube 
from chassis. 

When soldering the 
the circuit, hold the lead with 
between the transistor and the 
ing iron to prevent damaging the tran 
sistor by excessive heat from the iron. 

The 


socket. 


and 


into 
plier 


solder 


transistor 


headphones used in the authors 
unit were 2,000 ohms impedance. Bet 
ter results can probably be obtained 
with 20,000-ohm headphones if they 
available. If the utmost in portability 
is desired, a hearing-aid earphone 
be used instead of the larger head 
phones shown in the photograph. ENI 


are 


can 
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Fig. 1- 
regulators- 


Types D-568 and D-1064 selenium 
ring indicates size. 


selenium regulators 


boltage stabilizing units 


with constant characteristics 


ELENIUM 
ised a 


But design 
trouble 


have often 
regulators 


rectifies 
heen voltaye 
have had 
production 
main diffi- 


enginee! 
getting out 
quantities of the units. The 
been to duplicate the charac 
rectifiers. As a 
three units 
having slightly 
which can be 


culty ha 
teristic curves of the 


olution, a series of have 


developed, each 
characteristi 


production 


heen 
different 
readily met in 
these 
lators are shown in Fig. 1 
been photographed with a 


quantities. 
elenium voltage regu 
They 
man’s 
Three gen 


Two of 
have 
ring 
for comparison 
type s of 


1-568, 


purpo ‘ 
voltage regulator are 
D-923, and D-1064 
the nominal voltage they 
shown 


eral 
available 
Table I shows 
will regulate. A test 
> This is a 
6-volt 
The 
unit can be 
value 


circuit Is 
imple d.c eries 
battery 


in Fig 
circuit using a 
potential 
teristic of the 
setting the voltage 
Table II for the 


forward 


as the 
forward charac 


plotted by 


ource 


piven In 
unit and 
current rhe 
is deter- 
characteristic 


particular 
recording the 
voltage 
mined by the 
plotted 
1-568, 


regulation required 
forward 
with the 


D-923, 


above data 
and D-1064 are 
regulation of d.c. 


curve 

Types 
recommended for the 
vc ltages in the order of 1.5, 2.0, and 3.0, 
These units are regular 
items consisting of two 
selenium 


respectively 
p oduction 
proces ed 


or more specially 


plates, connected in series on a mount- 
and make up the 
selenium regula- 


It is possible, 


ing bracket, basic 
design of a series of 
tors for various voltage 
by the addition of more plates in series, 
regulators fon 


to assemble selenium 


®Asst. Gen. Mer., 
Poration 
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International Rectifier Cor- 


regulation of higher voltages than those 
mentioned 

In operation, the 
is shunted 


voltage-dropping resistor 


selenium regulato1 
with a 
with 


shown 


across the load. 
in series 
the source voltage and load as 
in Fig. 3. Regulation is 
using the forward characteristic 
in Fig. 4. When the 
nected in this manner, the voltage across 
the voltage-dropping resistor (R) 
varies inversely with load 
current, and the desired voltage is 
maintained, 


on a 


<— 


obtained by 
shown 
regulator Is con 


changing 





6v 


t : 
t ~ 

Fig. 2—Cireuit to determine forward 
characteristic of selenium regulators. 
For example, when the voltage is 1.5, 
a current of approximately 125 milli 
amperes flows through the regulator. 
If, in the operation of the equipment, 
the load current is decreased, the out- 
say, 1.8. With 
regulator, the 


put voltage may rise to, 
this 
current 
proximately 220 ma. 


voltage across the 
flowing through it will be ap- 


However, a cur- 


Table ll—Forward Characteristics 


By J. T. CATALDO* 


drain of 220 ma cause 


R, and 


rent 


voltage drop across 


Dinccons _ A a exsel I : = 


Niue 





o 
° 


Fig. 3—Circuit shows selenium regula- 
tor used with voltage-dropping resistor. 





characteristic 
regulator. 


i—The forward 
D-568 selenium 


Fig. 
of type 


Table I—Selenium Regulators 





Type 





D-568 
D-923 
D-1064 











Type D-568 


Type D-923 


Type D-1064 





Test 
Vi ltage 


Current 
in ma 


Test 
Voltage 


Test 
Volt age 


Current 
in ma 





1.2 92 max. 
3.9 125-185 
1.8 220 min. 





160-——270 2.4 90 max 
310-600 3.0 120-—-185 
3.6 220 min 








RADIO-ELECTRONICS 





voltage drops to its normal value. On | 
the other hand, if the load current is . . 
increased, the output voltage may drop . . 
to, say, 1.2. At this voltage, the regu- f COYNE 
lator will draw approximately 80 ma, : = 
causing a lower voltage drop across R, 4 ‘ P & p , 
thereby increasing the output voltage. = =, we trains you for 
R can be designed to drop the necessary Ps” a 
voltage to maintain the 1.5 volts within : : : big pay obs 
certain tolerances, . ; : 

These selenium regulators fill a much 2 . 1 
desired need for a component to regu- . 
late low voltages in the order of 1.5 
to 10. They are currently being suc- 
cessfully used in both military and 
commercial equipment. END 


NOISE GENERATOR 

The junction type CK722 transistor 
may be used as a noise generator to 
provide signals over a wide spectrum 
(see diagram). 

The circuit, a Hartley type, uses a 
high base resistance and small capaci- 
tor. Evidently it superregenerates and 
sets up sidebands on either side of the 
carrier. This carrier is determined by e 
the tank coils. In this case I have chosen spare time at HOME 
GOO ke. The tank is slug-tuned and no 
shunt capacitor is added. On either side A fascinating field! at future! A good job or 1. 
of 900 ke numerous sideband signals 4907 peng ted on aly raaS nen . 
may be heard. They are spaced approx- Trained men are worth their weight in gold! 
imately 10 ke, and extend to about 200 





s : » . COYNE HAS TRAINED MORE 
» > > > « > » ear or 
to 250 ke on either side of th carrier, SUCCESSFUL MEN 
In the broadcast band, the indi idual | Thousands of successful men trained at COVNE 
sidebands may be distinguished from — largest. oldest, best-equipped school of it 
° | (establishec BUY) / P p. anes 
each other. As we tune, one sideband | fe a Gacbicies won. 4 4 ye ~y ae \ { 
after another comes and goes, On the advanced education or previous experience. ! P 


higher frequencies, the sidebands tend TRAINING TAILORED TO 


, MA 

to merge or ble nd, For example, signals | MEET YOUR NEEDS iL COUPON FOR 
| Resident Shop Training — You can learn on real FREE INFORMATION 

. ; equipment in the Great Shops of Coyne. Learn Filli " 1 

each side of these harmonic carriers, quickly-easily at Coyne. Practical Technical meth- TO 


are heard at 1800 ke, 2700 ke, etc. On 


ODAY,. ¢ 


od gives practical experience on massive outlay of 
full-size equipment plus necessary technical train- 
ing. Finance Plan whereby you can enroll now and 
pay most of tuition later. Also Monthly Payment 
Plan especially designed for K-Vets. If you need 
part-time work to help out with living expense 

while at COYNE, well help you get it. Coupon 


brings FREE BOOK and details. bs 
oR Fs ee oe 

. a pa = B. W. COOKE, President 

Coyne Tested Home Training—To those who J COYNE ELECTRICAL SCHOOL 

Cannot come to the Coyne shops here in Chicago, 500 S. Paulina Street, Chicago 12? 

‘wwe offer modern, up-to-the-minute training de Dept. B4-TR4 

signed to meet Coyne standards. Practical, down- I 

to-earth, easy to follow, step-by-step instruction 

So practical, you can quickly be earning money U 


6. W. COOKE, President FOUNDED isess 


the sidebands generate a veritable bed- 
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I 
ret 





1 details of your of a tr ng checked 
be ad e¢ es t € 4 } oo seleem : 
lam. It is like a half-dozen air-raid will call. | am inte us 
sirens wailing at once, each with a dif- 
ferent pitch. Of course, these tones do 
not change unless the tuning is varied. 

On the shortwave bands, the noise 
appears at every 900 ke. A tuning meter G80 6. Puuine Geach, Giaane Oh. Bae, 00-000 
shows an increase in noise until a maxi- ELECTRICITY © RADIO © TELEVISION © REFRIGERATION © ELECTRONICS 
mum is reached at the harmonic of 900 | § RECEIVING 


ke, then there is a gradual decrease THREE TOP BRANDS ONLY 
down to zero. At any point within this J . i 





region, there are many simultaneous 


whistles, and the receiver may be tuned, AT TREMENDOUS SAVINGS OVER 
adjusted, or aligned. No other modula- REGULAR WHOLESALE 
tion is needed from the generator. OTHER TUBES AVAILABLE AT SAME LOW, LOW PRICES 


With 1 pate pipe acm it Latest Code Dates @ Boxed o@ Fully RIMA Guaranteed | Brand New Pix Tubes Full One Year Guarantee 

ay not be possible to use a carrier fre- JULY SPECIAL! 16RP4 ‘ WITH OLD TUBE 
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quency. Some transistors may also re- | : bAV6 ‘Ke 65 128K7 120P4 
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quire a higher voltage, but I found that 6BA6 6SN7 85 | 12597 95 14 
: is 
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is 
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satisfactory results are obtained with i 6BK7 1.28 70 25 


6w4 
as little as 3 volts. 6896 1.42. 172AT7 1.05 | 50L6 
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Let an 


old-timer tell 


you about 


these here things called oscillations 


By JACK DARR 


ELL sir, I'll tell you...” 

said the Old-Timer, lean- 

ing back from the bench 

and digging out a ciga 

“There’s lots of things in this 

business that'll puzzle you, and one of 

the best of 'em’s Whistler 3, 
that is.”’ 

“Whistler 

his assistant 


rette, 


oscillation 


Ham, 
this?” 
wolf- 


asked the 
“You 
lor x 


young 
mean like 
and he piercing 
whistle 

oN 


wave a 


wouldn't be 
ome day that 
oscillation.” 


though I 
prised if I find one 
No, what I meant was 
“Oscillation, like in 
uperhete rodyne? I 
radios had to have them.” 
“Oscillation plural, not 
singular, though some of 'em get plural 
oscillations, and they sound 


sur- 


did, 


Vope, 


a transmitter, or 
in a thought all 
Ose illator, 


most sin 
gular.” 
“Ugh!” 
the trouble 
they're 
“They're 
Old-Time 


groaned the young Ham. “If 
is as bad as your jokes, no 
tough!” 
worse at times,” said the 
“Here. This one just came 
in. See if you can locate the trouble 
in it.” He turned the switch on an old 
Phileo itting on the bench As it 
warmed up, it began a loud, plopping 
ound, at about two cycles-per 
“Now, then, what’s that?” 
“Sounds like a motorboat,” ventured 
the young Ham 
“Yep. That’s the 
Now, little 
causes it?” 
“Well, it’ 
know,” 
“Good, glad to hear you 
One of the best things a 
do is admit to himself, one« 
that a little something he 
found out as yet! That’ 
like It’s a slow 
tion, resulting In a popping 
“But, I thought oscillations 
be heard, like r.f. and 
“Whoa! Define me an oscillator 
any old What does it 


wondet 


second, 


name for it 
and what 


trade 
man, what is it, 


sounds like-——Oh, I don’t 
admit it. 
radioman can 
in a while, 
there | ain't 
motor-boating, 
you said audio oscilla 
ound,” 


couldn't 


oscillator 
“Well, it’s a generator of alternating 
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current. That’s what you always want 
me to say, ain't it?” 

“Correct! Now ain’t that an alternat 
ing current? It ain’t d.c., is it?” 
the Old-Time 

“Yes, but it’s awful slow, and 

“Don’t recollect saying anything about 
how fast a.c. had to alternate, did I? 
As long as it’s true a.c., it can be any 
thing from umpteen 
megacycles, can’t it?” 

“Yes. but—’ 

“Now, 
generate any frequency in the book, as 
long as the proper conditions exist, and 
what are they?” 

“The feeding back of a signal from 
the output circuit into the input circuit 
in the proper phase to sustain oscilla- 
tions” recited the Ham, all in 
one breath. 

“Correct,” smiled the Old-Timer. 
“Now, turn the page Tell me what 
determines the frequency of an 
lator.” 

“Why, the size of the coil and capac- 
itor, isn’t it?” 

“Well, let’s say all the inductance 
and capacitance in the whole 
takin’ ’em all together. In other 
the sizes of the capacitors and other 
stuff all around this particular circuit 
will kinda tell you what frequency 
you're gonna get out of it. Now, let’s 
get back to our old Philco. This is a 
slow oscillation, so we might kinda 
that it is in the audio stages. 
siggest components are there. Not like 
the r.f. and i.f. end, where the bypasses 
run smaller In this set, and in all 
other similar a.c. sets, meanin’ ones 
with a power transformer, not an a. 
d.c., the output filter capacitor, right 
here, is the major cause of this kind 
of trouble.” He turned the set 
and indicated a large can-type ele 
trolytic. “Now, don’t go 
that it is the on/y cause of it; you're 
headin’ for trouble if you do. You can 
have a similar trouble originatin’ at 
any of three or four places in the cir 
cuit. This is just the most likely, so 
that’s the place you oughta check first. 


grinned 


one cycle up to 


remember an oscillator can 


young 


oscil- 


circult, 
words, 


suspect 


over, 


and assume 


Look here now.” He picked up a large 
piece of scratch paper, and rapidly 
sketched a diagram (Fig. 1). “Here’ 
a partial schematic showing the d. 
circuits of any radio receiver. Here’ 
the filter. Let’s mark it No. 1, and then 
see how many other places we can find 
that would give us trouble.” 

He stirred up a pile of stuff on the 
bench, coming up with a tubular 
capacitor. “Let’s check this first. Here’ 
a 16-mike, at 450 volts. Always use 
high-voltage capacitors on these. You're 
not working on an a.c.-d.c. now, 
their 150-volt capacitors. Let’ 
He shunted the new capacito 
the suspected one, and the motorboating 
stopped. “There. See now, if I 
out, the noise starts again.” The ) 
ping began again. “Now, let’ 
while we got ‘er Hand 
dyes.” 

He clipped the wires leading to the 
old capacitor, and carefully installed 
the new one. As he was soldering the 
wires, the Young Ham asked, “Why 
can’t you just stick that across th 
other one and leave it?” 

The Old-Timer looked at hi: 
proachfully. “Now, ain’t I taug 
better’n that? That’s a sloppy 
do it, and besides, you’re takin’ 
leaving the old one in the circuit 
tellin’ what might happen to it. No, 
Always cut the bad unit clear out o 
circuit. If I catch you 
I'll fan you. If this was a dual 
a triple unit, we’d cut the wl 
out, even if only one section 

‘But why?” asked the 
“Looks like you’re 
parts. Why not leave ’em in t 
they go out, too?” 

“That's just the point,” rey 
Old-Timer. “There’s no tellin’ 
they’ll last, and you’re elimir 
of the major causes of call | 


take it 


here, 


leavin’ 


taking 


a 
remove ’em.” 

‘But,” puzzled the young Ha 
did that 
oscillate in the first place?” 

“Ain’t you figured that 
asked the Old-Timer. “Look. 


capacitor cause the 
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wrong with that Was it 
shorted?” 

“No, if it had been shorted, it’d burn 
something up,” replied the young Ham. 

“Correct. Therefore, it musta been 
open, bein’s as how there’s only two 
things that can be wrong with a 
capacitor. If it’s open, what effect will 
it have on the circuit?” 

“Well, it'll be the same as if you 
took it out entirely, won’t it?” said the 
young Ham. 

“Right! Take it out of the 
and it'll have a mighty small filtering 
or bypassing effect, eh? Now, look here 
(Fig. 1). See this last audio plate re 
turn and this first audio 
even all these r.f., mixer 
returns? They all come back to the 
place, don’t they? If 
currents from all these 

right back to here, what’s to 
keep ’em from gettin’ mixed up, and 
feedin’ back into they ain't 
wanted? You gotta have something to 
run ’em off to ground, and that’s where 


’ 


capacitor? 


circuit, 


return, and 
and i.f. 
same have 
signal 
comin’ 


you 


stayes 


somewhere 


this capacitor comes in.’ 

“Yes, but you told me that a capac- 
itor always an open. circuit,” 
puzzled the young Ham, 

“Junior. You just ain’t been listenin’, 
I said it was an open circuit for d.c., 
not a.c. This big fat capacitor’s a short 
circuit for any signal currents that get 
down here, Takes ’em right back to 
chassis, or ground, and they don’t bother 
us. Now, without it, some of ’em feed 
back up into other stages, and then 
we've got oscillation. See? Now, there’s 
other troubles comin’ from that filter, 
too, motorboating. Let’s see. 
I saw come in this morning 
that sounded like it might be—here 
it is.” And he picked up a small 1.4- 
volt battery set. Hooking it up to the 
bench power-pack, he sig- 
nal generator to it, and began aligning 
the i.f. trimmers. “Now, listen. See if 
it’ll do what I think it’s gonna.” 

The alignment proceeded normally 
until he reached the last trimmer, when 
the little set burst into a loud squeal, 
changing in pitch as he turned the 
trimmer. He backed off the 
and the squeal stopped. He cocked an 
eye at the young Ham. 

“There you are, Buster. 
and what causes it” 

“Don’t tell 
oscillation!” 

“All right, smart-aleck, it’s 
tion. Now, where and why?” 

“Well, it’s a high-pitched squeal, so 
it’s probably in the if. or r.f. Is the 


was 


besides 


one 


connected a 


trimmer, 


What’s that, 


me! Lemme guess! It’s 


ost illa- 
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”” 


output filter open there, too” 

“That was a guess, wasn’t it?” The 
voung Ham grinned but said nothing 
“Well, it was a good one. That’s 
it is. Only thing, in this set, it’s the only 
filter capacitor, 
set. Now, you get the same thing in the 

they use the 
there to filter, 
and also to bypass the audio, i.f. and 
everything else. If it opens up, you'll 
get oscillations in the i.f. stage 
just like these. Reason she didn’t show 
up here until I reached the last stage 
the signal voltage that I was developin’ 
didn't get high 
until I got almost 
peaked; then it got big 
feedback, and she Splice 
He disconnected one lead of the 
filter capacitor, and hooked it to the 
capacitor “Yep, there = she 
Reads about one mike, and look at the 
factor, Clear ove 
eye isn’t open yet. 
electrolytic, is the 
current to the capacitance, 
speakin’, and the higher the 
factor the lower the filtering efficiency, 
<0 there you are. If you want to be real 
sure, you can replace any 
that shows above 20 on the powe) 
factor dial, but that’s cuttin’ ’em a mite 
Best clue is the way the set acts.” 
“But, how can you tell for sure when 
needs replacing?” asked 
the young Ham. “You’re always telling 
me that I shouldn’t ever replace any 
unnecessary parts in a customer’s radio. 
How are you gonna tell?” 

“Son, the best judge of that is the 
set itself,” replied the Old-Timer. “If 
it’s squealin’ loud enough for you te 
hear distinctly, there ain’t a doubt about 
it. If you feel any doubt in your 
whether that squeal is 
there or not, or if the thing has a kinda 
‘fringe-howl’, tuning from station to 
station, try this. It’ll set your mind at 
rest.” He swiftly hooked up an oscillo 
scope littl 


what 


because it’s a battery 


small a.e.-d.c.’s, 
output filter 


because 


capacitor 


sounds 


across the returns 
enough to feed hacl 
all of ‘om 
enough to 


over 
tester. 
to 50, and the 


factor in an 
ratio of the leakage 


powe ! 


Powe 


roughly 


powe 1 


capacitor 


close. 


a capacitor 


mind 


as to actually 


and signal generator to a 
a.c.-d.c. next in line. While he 
for them to warm up, he 
“Scope the volume control 


generator to the 


walt« 
continuesr 
hooks acros 
signal mixer gri 
Feedin’ in an FM signal at th 
frequency, about 30 ke. 
what?” 


swept 
vives Uu 
“The response curve of the 
stages?” 
“Correct! Didn’t think you was lis 
tenin’. Now, look here.” And he 
to the re sponse curve appearing on the 


face of the 


pointe 


scope. “See how this curve 
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Fig. 1—Schematic shows several sections of a typical a.c. receiver. 
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is kinda ragged down n the left 
(Fig. 2-a). One pretty 
good, but the other e | aks up at 
the baseline. That’ That 
set’d play pretty gor have 
a fairly loud hi 

ach station. You can 

either, not with an AM 

itput Onl 
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Fig. 2—Indications of oscillation. 
with 
help 


to find out 

good capacili I ne I ese 
tune the curve, 
and yo that’s 


oscillatir VO) nar I will look 


1 ve yy ! “ et 
something ketched a 
curve (hig eb.) | ne’ in 
bad shape everal 
things. If y ! \ t ind still 
got trouble 


fier tube. Someti it 


impli 
vhen 
all else fail ention to 
what the 
tube that 
cillate mn 

“Ts any 
on that?’ 

“Don't 
Timet 


battery 


Ciilation 


+} 
I ne 


ausing tne 
“Hooray 
the time,’ 
beginnin to 
trouble of an 
r T\ 
of all the 
them out 
right one metime 
Remember 
WEEK back 


9 


daillies, too 
had a few 
1.1 oscillating 

“T remember that one! 
young Ham. “That was tl 


sat there at the bench, be 
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S yee DX Long John Yagis |r 


yelling, ‘But a stagger- 
oscillate! It can’t!’ I 
going to flip, that 


on the head and 
tuned i.f. can't 
thought you were 
day!” 

“So did I!” admitted the Old-Timer, 
grin. “I'd checked every 
that if 
capacitor, and coil in or around 
it, and still it oscillated. Couldn’t get 
myself to admit that it was all right and 
omewhere else. Finally 
coil in a little 4 
tector 


with a rueful 
possible thing in 


tube " 


strip; every 


was 
open 


o-me 


found an 
video «de 
stave!” 

“Why did 
young Ham. 
oscillation to take 
of the output of an amplifier stage 
would have to be fed back in phase 
with the and an open 4 


9" 


that cause it to oscillate’? 
“We ju t agreed 


place part 


input 5-me 


| trap wouldnt do that!” 


“Well, 
signal from the 
through the 
finite of this open circui 
and into the i.f. in 
the right phase to cause it to 
If you remember, it acted just like 
little a.c.-d.c., just now. It didn’t 
ovel until I got to 
last adjustment. By then, the 
voltage was so big that it fed ba 
tarted the oscillation. Anyhow, w 
the coil, and that fixed the 
happy!” 

He turned the a.c.-d.c 
and tarted to move the 


near as I can tell, the 
video i.f. was going 
detector, striking the 
impedance 
‘houn ing’ bac | 


pill OV 


into oscillation 


receive! 
battery 
aside, when it began a steady 
pit hed howl. 

“What's that?” ked the 
“That’s oscillation, too, isn’t it 
“Yep. That’s an easy one. See her 
and he pointed to the speaker leads ly 
ing across the 1H5 tube. “This is the 
second detector and first audio, unshield 
ed, and the speaker leads gettin’ that 
close to it makes enough feedback to 
cause that howl. Listen to it, 
you'l! remember it. You can get the 
same thing from gettin’ the plate leads 
of the audio tubes dressed too close to a 
volume control, and so forth. Say, by the 
Way, you can get one tkat sounds 
something like that from getting the 
leads mixed up on a replacement out 
put transformer, if the 
have feedback, and the feedback 
voltage is taken from the _ voice-coil 
winding of the output transformer. If 
you get one of them, and 
extra wire running from the 
back into the chassis, that’ 
what it i have to be 


young Ha Y 


now, oO 


set happens to 
Inverse 


notice an 
econdary 
winding 
isually , and you 
careful. If it howls when you first turn 
it on, reverse the secondary lead 
| that'll usually stop it. 
“Here’s another funny one 
(Fig. 1, No. 5) Here’ 
that’s put in there to improve 
on lots of sets 


Look 
sa little capacitor 
the tone 
right acre 


here 


Connected 
the primary winding of the « 
transformer. If that 
get a supersonic oscillation in the 
former and the tube, and that'll 
apple cart as far as tone 
You can't hear the oscilla 
) 


around 25 o1 


it’s there, all 


utput 
opens up, you may 
Tr in - 
power! 
upset your 
is concerned, 
| tion itself; 
| 30 ke, but you 
| right.” 


seems to be up 
can tell 


“How?” asked the Ham, 
terestedly. 

“Well, first, you’ll notice 
tortion, like you had a heavy 
If you measure 
tube grid voltage with a v.t.v 
get a whackin’ big voltage 
Not positive, like a 

negative. Thi 

is oscillating. If 

a cope you'll e€ 
really put up a big pattern. Ar 
badly mismatche 


young 
a he ay 


on some stage. 


leal \ 
capacitor, but 
that the tube 


across it, 


cause can be a 
put transformer. Even if that 
that was on it when the set 
check it; somebody else might: 
the wrong one by mistake. 
that thing 
around here.” 

“What, never?” said the 
slyly. 

“Well, hardly 
Timer. “I like 
too. 

“Here’s a couple more for 
this metal tube here 
6K7 in the i.f. socket of the i 
“See that little metal strip ther 
ered to the chassis? I had to p 
on, last time it was in here. I 1 
the 6K7-G with a metal t 
oscillated. Ordinarily, a 
doesn’t need shielding, but 
ticular socket didn’t have an) 
to pin 1, which is where the 
the metal tube is 
on this little grounding clip, 
it to the chassis, to ground tl 
Oscillated something like it 
now; kinda motorboated Ir 
looked to see if that clip had « 
first thing.” 

“If the tube has a 
need to do that, do 
young Ham. 

“Nope. I had to 
this one, though, 
tube in the socket. The 
too small. Now 
we'll go git a cuppa cawfes 
little set with the loop, thi 
Lots of ’em built like that 
metal shield up the back of th 
about as high as the top of t 
Without that, 
tendency to burble and 
around the low end of the dial 
550 ke. If you catch one that 
puttin’ on this shield; ground 
chassis, and don’t let it get too « 
the loop. If you do, it'll detuns 
you ain’t got any too mu 
throw away on these set 
take the dern loop off entirel 
stall one of those little 
Generally gives you more ga 
always help 

The Old-Time 
for another ci 


sort of neve! 


ever,” replied 
Gilbert and 


”” point 


yroundes 


shield, 


you?” 


take the sl 
so I could get the 
shield | 


here’s one 


most of ’em wil 


oscillat 


tretched, anc 
garette. “Well, 
chool for toda 
go git that cawfee. 1—wher 

A voice 
impatiently, 
ain’t you 


about enough 
outside § the 
“Well, 


from 
quired 
comin’ or Grin 
Old-Timer lit the cigarette, and 
out the Up the block, he 
glimpse of the young 
rounded the corner, 
to the coffee shop. 


door. 


already 
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under coil design the file cards [Fig 
2] have headings such as R.F. Coils, 
Oscillator Coils, I.F. Coils, ete.) The 
magazine name, date, and page where 
the information appears are typed or | 
printed clearly. 
I find this a better plan than cutting 
out the diagrams and pasting them on 
file cards, since the complete article is 
always kept in good condition for 
further reference. END | 


CORRECTION 


A table of dimensions for parts in 
Fig. 1 was inadvertently omitted from 
the article “R-J Type 12-inch Speake1 
Enclosure” in the May, 1954 issue. Fig. 
1 is reprinted here with the table of | 
dimensions. 


TABLE 
Dimensions 


Code (in inches) 


Component 
A Spacer “%x% x 20 

B Speaker hole 10 inches Dia. in 
center of baffle 
sz 20x % 

“4.x ™% x 20 

(see article) 


Speaker baffle 
Spacer 
Ozite strips 
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Jax F Raes CURLISHER. IC. 


H. 
Marconi 
menter | 
Using Morse Relay for Code Practice, | 
by Penuel EF. Ballard 
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Boucheron 


The Master Radio Experi- 


Transformer Using Spark Coil Parts, 
by E. W. Letper 
Three Types of Amateur 


Spark Gaps, | 
by Pierre H. Boucheron | 


FREE! 


\ Ti 
LIGHTNING ARRESTOR 


FITS FLAT, OVAL, ROUND 
AND OPEN CABLES! 


IT’S NEW! IT’S BETTER! 


The only Underwriters Listed 
UHF-VHF Lightning Arrestor 
selling at 90c list. 


LIST PRice 


90° 


ORDER FROM 
YOUR NEAREST 
PARTS JOBBER 


| ont — 

Built-in 

Spotlight 

STEVE-EL “jumped 

the gun” by intro- 

ducing the “QUICK- 

HOT” before any- 

body else. We have never 

been so excited about a 

soldering gun development 

as we are about “QUICK- 

HOT”. It is without a 

doubt, the most efficient 

soldering gun of all 175 

watt guns 

® Extra long 
easy reach. 

% Built-in spotlight 

% Lifetime tip 

% Soldering heat in 2'2 seconds 


$ 30 EXTRA SPECIAL 


fate of 16 RP4 
Only ots of 3 PICTURE TUBE 
$5.96 each 


$16.49 
Brand new 


Guaranteed 1 y 


Write Dept. RE-7 for 
New BARGAIN BULLETIN 


narrow tip 

















STEVE-EL Electronics Corp. 


1 Reade St. iw York 7, N. Y. 
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Front view of the relay. The variable 
bias control is seen on the left side. 


A novel approach 


or eliminating - : = 
f & The killer in normal position under 


the TV set. Switch is on right side. 


the sponsor’s message 


TRANSISTORIZED 
COMMERCIAL KILLER 


By HAROLD REED 


XPERIMENTERS often use tran This photoelectric relay (see Fig. 1) 
sistor in many applications, is built around the Raytheon CK722 
which although neither practical p-n-p junction transistor connected in 
nor profitable on a commercial a grounded-emitter circuit. Two self 
basis, prove interesting and satisfying generating photocells are wired it 
to the hobbyist. These experimental ap- eries and connected between the base 
plications contribute to familiarization and emitter of the CK722. A sensitive 
and greater knowledge of transistor relay is connected in the output, o1 
theory and circuitry. One such applica- collector circuit, along with a 50,000 
tion is the transistorized commercial ohm variable control for adjusting the 
killer described in this article. flegative voltage to the collector. All 
The unit is essentially a transistor- component parts are mounted in a 4 x 
ized photoelectric relay that opens on 1 x 2-inch metal box with room to 
short-circuits the voice-coil leads to the pare. 
TV receiver’s speaker. When the unit Construction 
is connected and operating, I no longe There is no critical arrangement in 
have to get up and turn down the the mounting of the parts of the unit, 
volume during commercials or whe except of course that the photocells be 
the phone ring I simply turn on a in proper position to allow light to 
small table lamp beside my favorite trike the active surfaces. The relay, 
chair and the relay does the rest. I a surplus BK-7-B, has an adjustablk 
glance at the screen occasionally while lider and scale for adjusting its sensi 
the set is silenced to ascertain when the — tivity. With the sliding arm at zero on 
commercial is over. the scale, the relay operates with a 
The commercial killer can be used current flow of 100 ya at 0.4 volt. The 
also with a radio receiver but the switch disconnects the battery and also 
listener is at a disadvantage because prevents base-current flow which would 
he has no indication when the unde occur when light strikes the active 
sired part of the program has ended. surface of the photocells. 
In this application, however, the relay The photocells are mounted on a m 
may be used to connect a resistor strip of bakelite in which holes were the corn f the from 
across the speaker voice coil to reduce cut, the exact diameter of the active the TY t normally 
the volume to a level where the pro- portion of the cell surfaces. A larget turned on during 'V program), the 
gram is barely audible when the table cut, equivalent to the over-all diameter collector voltage | ted to minu 
lamp is on. of the cell, is made halfway (counter 12 and é tivity control 
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If you want 
professional sound quality 


fe aene | | Sound engineers know that the selection of a fine 
7 a =| amplifier, pickup and speaker system is only part 
eet of the story; that unless the turntable is of equal 
by quality, music reproduction must suffer. That is 

-|_\ why they insist on such high standards for turn- 


table performance. 


a 


do as the professionals do... 


Rek-0-Kut precision turntables are made to con- 
form to the highest standards in the professional 
field, and they certainly represent the finest you 
can use in the home. A Rek-0-Kut turntable will 

| make all the difference in the world. The finer your 

present system, the more apparent the improve- 
ment will be. Whether you select the deluxe T-12H 
or the standard LP-743, the entire performance: of 
your sound system will become a new and thrill- 
ing experience. 


REK-O-KUT 


precision turntable 


Rek-O-Kut Precision Turntables are priced from 
$59.50. Write for specifications and descriptive 
literature to Dept. J—13 


The REK-O-KUT COMPANY 


Manufacturers of Professicnal Disc Recorders and Specialized Sound Systems. 
38-01 Queens Boulevard, Long Isiand City 1, New York 


Export Division 458 Broadway, New York, U.S.A. Cables: Morhanex 
in Canada: Atias Radio Corp., Ltd., 560 King Street, W., Toronto 28 


OVER 50,000 coms ‘SERVICING BY 
TECHNICIANS \\~ SIGNAL SUBSTITUTION’ 


HAVE LEARNED. A BEST SELLER FOR OVER 12 YEARS! 


(NEW, UP-TO-DATE, 12th EDITION) 


‘= _—_-\ | > The Modern, Simplified, Dynamic A hto 
HOW 10 GET i 5 ae “Ressler Adjustment. & ineeen dion. 


if IT _ et | * Nothing complicated to learn 
ila MOS 0 —_ * te No extra equipment to purchase 
: *% Universal ...non-obsolescent 
OF BASIC ay % Employs only Basic Test Instruments 
103 pages. Invaluable in- Ask for “'S$.S.S."" at your local Radio Parts Jobber or 


EQUIPMENT yeu ee remit 40¢ in small stamps or coin directly to factory 


your basic test equipment. 


' for A.M. -F.M.-TV PRECISION APPARATUS COMPANY, INC. 


92.27 HORACE HARDING BLVD. ELMHURST 4. NY 








set to 13 on the scale. Collector cu 
is 560 wa and the base current 
The relay is not energized. 

The controlling light ource 
table lamp with a 100-watt 
feet from the TV set. When tl 
is on, the base current dro; 
and the collector current i 


| 575 wa. This operates the 


| short-circuits oO! open the 


voice-coil lead At 5 fee 


| can be operated witl 


cell. Also, using the two ce 
lamp gives satisfactory ope 
feet. With le illuminatior 


ai fo 
ne “dP 


Fig. 1 The transistorized photoelee 
tric relay used in commercial killer 


vreater distance 

inexpensive cell 

erie Ser 

creased by using a 

plate or Raytheon’s CK721 t 
which has a current amy 


Fig. 2—Rear view of photocells counter 
sunk into the bakelite mounting strip. 


10. However, the cost will 


considerably, 

A miniature radio tube 
made to function in this de 
great advantage of the tra 
this application is its ability to 
without filament or plate 


which would require a powe1 


Parts for commercial killer 
Miscellaneous: |—CK722 transistor, |—!5-volt 

ture battery (Eveready type 4/1 or equivalent 
I—50,000-ohm linear potentiometer, |—d.p.s.t. t 
switch, !—Cardwell BK-7-B relay, 2—phot 


| cells (see text) 


eq _ Sle 

+4 

| | 

nC ae I 

toe Ss " 4 

RY RY 
4 a 4¥ b 

Fig. 3—Connections for opening voice 


coil at @ or shorting it out as at b. 
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Photo of all parts used in the relay. 


The transistor, used in other experi- 


ments, is cemented to a small plastic block which supports its fragile leads. 


or a means of obtaining these voltage 
from the TV chassis. The unit is 
and completely self-contained, 
just two wires to be attached to the 
TV speaker. Fig. 3 show 
the relay contact 

voice coil The 
the small 15-volt battery in thi 
will 


mall 
with 


connection 
and the 
life of 


cireult 


between 
speaker leads 
probably be 
shelf life. 

cost of the 


equivalent to its 
normal 
The unit is 
by using surplus phoétocell 
I purchased the photocells for 2% 
and the relay for $1.95, from Bursteir 
Applebee Co., in Kansas City, Mi 
Olson Radio Warehouse, of 


minimized 
and relay. 


Cat h 


our, 


Akron, 





Ohio, has rectangular-shaped selenium 
cells which give the same output as the 
used in this instrument. 
\dvance type 850 or Potter and Brum- 
field series LS-5, 2,500-ohm relays can 
be used with a CK721 transistor. The 
components listed in the parts list are 
the least expensive. 

While the immediate purpose of this 
unit is as a commercial killer, the basic 
circuit arrangement lends itself to 
many applications. Making use of the 
ensitive relay in the collector circuit, 
this unit can be used to energize or de- 
energize many types of electrical equip- 
END 
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“His methods may seem a little crude, lady, but he often fixes them when I fail.” 
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Mr. Serviceman 
check these 
items for... 


See your local 
Parts Jobber 


Align o pak 
Model BE2 


Eliminates TV 
Aligament Bias 
Batteries. Provides 
voltages recom 
mended by all TV 
manufacturers 
Quickly diagnoses 
AGC trouble 








Passes LHI 
VHI p to ) DB 
without tuning 
Eliminates FM 
Airport, Taxi cab 
interference, et« 


rejects 


VOLTAGE 
BOOSTER 


Model LB2 


Adds or subtracts 
10 volts line vole 
age with heavy, 
sale toggle switches 
for any TV set. Line 
rescored to normal 
when turned off. 








idd peak-to-peak measurements to 


$8.75 
vated AG{ vated 
sential for color 


your for only 


Handy for sery 
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scope 
icing 
and ¢ 


{ddit 


eparator 
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' SERVICE INSTRUMENTS CO. ; 
§ 422 So. Dearborn—Chicago 5 
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TECHNOTES 


EICO 950-K R-C BRIDGE 

Failure of the NE-51 neon lamp in 
the Eico 950-K R-C bridge to glow with 
120 volts or less across it does not 
essarily mean that it is bad. Short 
the test terminals and the 
maximum. Allow the bridge to run 
this way for 48 hour Thi 
the lamp so it will light with a mini- 
mum of 65 volts specified in the operat- 
ing instructions supplied with the 
bridge. 

This aging process was used in the 
construction of two 950 kits. It saved 
the time and expense of purchasing a 
group of NE-51’s and selecting a pair 
that worked properly.—G. P. Oberto 


nec- 
out 
set voltage 


or so 


ages 


CROSLEY 88T FM-AM SET 
The set played normally on AM but 


| was muffled and distorted when switched 


| switch 


to FM. While 


noticed 


voltages, | 
that a section of the FM-AM 
was connected to the cathode 
of the 25L6-GT audio output tube. In- 
spection of the switch showed that 
when in the AM position the 20-ysf 
cathode bypass capacitor was discon- 
nected from across the 150-ohm cathode 


checking 


| resistor. 


| partially 
| tortion 
| circuit 


|} output 


} not 








A check showed this capacitor to be 
shorted, thus causing dis- 
when it was switched into the 
for FM reception. A_ replace 
ment cleared the trouble.—/J. BF. Ryan 
AIRCASTLE RECORD PLAYER 

A Model WRAI-A Aircastle photo 
oscillator type record player had no 
and its motor seemed to 
out When it was plugged 
into the line the motor would not 
and the 6BA6 oscillator-modulator 
light. 

Tackling 
plugged in a 
and the 
sudden 


be 
burned 
run 
did 


the r.f. circuit first, I 
new 6BA6. It lighted up 
beyan to This 
starting of the motor stumped 
me until I checked the and 
found that, in this modei, the motor 
winding is connected in series with the 
heater of the 6BA6. Thus, the burned- 
tube the 


Gre orge 


motor run 


circuit 


phono motor 


R. Anglado 


out 
from 


prevented 
runniny. 


HALLICRAFTERS T-54, 505, 514 

Poor horizontal and vertical syne on 
moderately strong station may be 
caused by syne clipping due to insuf- 
ficient a.g.c. on the rf. circuits 

To remedy this, disconnect the 2.2 
megohm (R28 the manu 
facturer’s diagram, R12 in Photofacts) 
from ground. Wire the unused section 
(pins 3 and 4) of the 6H6 video detector 


resistor on 





6HE VIDEO OFT 


hown 


60.000 


as a delayed a.g.c. rectifier a 
in the diagram. Disconnect the 
ohm a.g.c. filter resistor (Hallicrafter 
R42, Photofacts R29) from Point A on 
the video detector load and connect 
to B in the a.g.c. rectifier cir 
Additional parts 
1,500-, 47,000-, and 
330-yuf and 


required 
each: 100,000-ohn 
resistors and 
capacitors. 
For further 
6BC5’s or 6AG)’ in 
video i.f. 
the 1! 
distortion of syne pulses. Do not ec} 
the last video i.f. sti I 
circuit will oscillate. Realigz 
installing 
G. P. Ohberto 


improvement 
the 
amplifier 
and result 


second 
creases vain 


ive be 


circuits after different 


type 


ARVIN 9200 SERIES TV SETS 
sound distortior 
received on eat 


the Arvin TE 


Complaints of 
warmup may be 
duction runs of 
TE363 receivers. This trouble i 
by a tendency for the 
L101 to drift off resonance. 

This 
making minor alterations in the ci 
to broaden the tuning of L101. | 
shows the physical arrangement of 
components in early 
and Fig. 2 shows the changes n 
later runs to the tro 

1. Remove ( termi: 


quadratu 


condition can be correct 


produce tior 


eliminate 
106 from 


L101 the 
strip 

2. Remove 
terminal 4 
T on the 


and terminal T on 
the end of 
L101 and 


minal strip 


on cont 


te! 


the conducto 
vellow shielded 
PHONO-TV switch 
Move the 
red shielded lead from 

5. Add C106 
ductor of 
A on Sl-c. 


center 
wire fro 
Sl- 


5) Remove 
the 
the 
conducto 
A to B 
the cen 
the yellow shielded 

Arvin Se rvie 


centet 


from 
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TELE-TONE MODEL 165 


The complaint was distorted output 
with occasional intermittent operation. 
The circuit of this set is rather un- 
usual, especially in the method of ob- 
taining bias for the audio output tube. 
The 50B5 output tube is biased by re- 
turning the ground end of its 330,000- 
ohm grid resistor to the oscillator grid 
of the 12BE6 converter tube. The bias 
voltage is developed by oscillator grid 
current flowing through the 18,000- 
ohm oscillator grid resistor. A check 
with a v.t.v.m. showed minus 7 volts on 
the oscillator grid and zero on the grid 
of the 50B5. The reason for the distor- 
tion was evident—no bias on the 50B5. 
Although the .006-uf audio coupling 
capacitor showed a d.c. resistance of 
well over 20 megohms, a normal bias 
appeared on the 50B5 grid when it 
was disconnected. This indicated that 
the capacitor was breaking down when 
a voltage was applied. The breakdown 
was intermittent and was sometimes 
severe enough to disable the oscillator 
and cause intermittent operation. 
The trouble was eliminated by re- 
placing the capacitor.—H. M. Layden 


G-E 10T AND 12T SERIES TV SETS 

Failure of the 4.5-me if. trans- 
formers in humid areas has been traced 
to faulty lead dress which permits the 
secondary lead wires to touch the pri 
mary winding inside the shield can. 
Although the leads and windings are 
insulated, electrolysis occurs when hu- 
midity is high. This eventually causes 
a breakdown between the primary and 
secondary. To correct this trouble, place 
a fiber washer next to the primary to 
prevent the secondary leads from touch- 
ing it—W. S. Ross 


PHILCO TYPE 91 R.F. CHASSIS 

When the set is turned on cold, the 
screen of the picture tube is completely 
white without a sign of video modula- 
tion. The picture does not come in until 
after the set has been operating long 
enough to become completely warmed 
up. A check shows no video information 
on the vrid of the first video amplifier 
tube. All resistors, capaciters, and peak- 
ing coils check O.K, 

In several sets using the type 91 r-.f. 
chassis this trouble was caused by an 
unsoldered connection on peaking coil 
L214. This was not noticeable because 
of the wax coating on the coil. The 
trouble can be cleared up by soldering 
the connection or replacing the coil 

When the set was cold, there was 
enough current through the unsoldered 
connection to check O.K. on the meter 
and to provide enough signal coupling 
to assure almost normal sound. After 
the set warmed up, the circuit was com- 
pleted and the video circuit operated 
normally. 

The defective part, L214, is a 10-yh 
peaking coil with a d.c. resistance of 
8 ohms located in the video detector 
output circuit at the junction of the 
IN64 diode and the 5-yuuf bypass ca- 
pacitor.—Paul Trinkle END 
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all channel UHF converter » 
vad 


there’s an 
* extra profit | NeW exciusive features with sensational # 
. improved tuning element } 
GREATER PERFORMANCE, simpler construction. bette 


these features place the new Model 66 General instrument converter 


incentive 


when you 


far out front as the favored unit with dealers v 
sell technicians. In UHF converters. the tun ng element make the 
difference and General Instrument Corporation a leader in the 
General design and manufacture of UHF tuners! JOBBER: 
territories still remain open. Write for deta b 
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Subsidiary of GENERAL INSTRUMENT CORPORA , 
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PHOTOGRAPHS 


RADIO-ELECTRONICS can use good photographs of service benches, 
service shops, high-fidelity audio layouts, and any other interesting and 
original radio-electronic devices. 


We will pay $6.00 each for good professional photos or equivalent, suit- 
able for reproduction. 


Full information on subject photographed will increase their acceptability. 


The Editor, RADIO-ELECTRONICS 
25 West Broadway, New York 7, N. Y. 

















“NEW. 6) 


tubes 


K 


TVANTENNA 


UNCONDITIONALLY 


GUARANTEED for 


Pe 100 MILES VHF and Transistors 
FTER months of rapid 
6 0 MILES on UH F NRafring tobe ‘compleal 


out announced the 6474 


~ 101 COLOR sno BLACKt WHITE inave vrthicon color TV carn 


The 6474 is exceptionalls 


IN ALL DIRECTIONS on ALL CHANNELS 2-83) j."SA7T 'S exceptionally sensi) 
WITHOUT A ROTOR MOTOR 22% verponse approaches thal 


eye. ising a sulta 


ALL CHANNEL ANTENNA CORP. [RRS 


47-39 49th STREET; WOODSIDE 77, N. Y. EXETER 2-1336 es are Serta 5 Nace 


candescent illumination on 
and a lens stop of f:5.6. 


THIS MONTH'S HERSHEL SPECIALS me nt 
: , _— ; has a relatively wide spectral r 
RELAY 6} a d wit R 269 en oe # I— SO 4 Pe with high blue and high green 
RELAY | “+ . $3.95 hea He Pa © SIG els — ity, good red sensitivity, and 

- 95 DONUT ANTENNA N IES ; no infrared sensitivity. The 





RELAY bh : sists of an image section, : 

; ; CHOKE winning 2 to 7 4 SEOMA f section, and a multiplier se 
RELAY | hm Midget 4 4\V t MIKE Lio WE Navy Type W : A medium-mu twin triod 
SWITCH High voltag TRANSFORMER 5S ver Siuged 1F30M ‘ pin miniature type, the 5965, h: 

375 Tra i TRANSFORMER |F 1/04 3! . announced by RCA for uss 
CHOKE 2.5 MH. 125 MA : TRANSFORMER |F | aN ° eanesdiebin circuits in « 
VARIABLE CONDENSER APC. 1 TRANSFORMER |) Lin 1/07 ° ° computers and other on-off cont 
VARIABLE CONDENSER - BUTTERFLY CONDENSERS: nen aragicer Pan E pel 

‘ ope ration under cuto conditl 
£8 300-1000 M 368 , The 5965 maintains its emi 


HEADSET | head band i ; he . 
CHEST UNIT Bf 7: enna TYPE [ 45 M ; pabilities even after long pe 
tallat cutoff, thereby providing plate 


' t consistency during it “on 
RHEOSTAT att mite MFD VOLT Balance of cutoff bias between 
mtg ¢ ; o- triodes is closely controlled 
RHEOSTAT ; ai manufacture. The tube ha 
tapped heater to permit operat 
either a 6.3-volt or a 12.6-volt 











RESISTOR 


GLow LAMP / jon 7 yf y 37 : A rugged new hard-glas 
6 é tube designed to withstand t 


: temperature and extreme stre 
' j tions in military and commercial 
; - craft has been developed by 


CORONA BALLS f 


ADDER ) 
dri, 2 ; Aviation Corp. The heat-resista 

TRANSFORMER e Pri 110V b60A 2.6 at de ces ok Wes a 
ec. 4000V at 4 PHOTO FLASH CONDENSER SPECIAL with an envelope of Nonex gia 
ei 57 4 9.0 


TRANSFORMER 


operate at a bulb temperature of 
AB2 tput 5é ATTENTION HAMS! NO MORE Wi for a minimum of 1,000 hours 
watt SSN7 ¢ dulator f for The high temperatures required to 
BOTH UN TS ONLY GMC cuto frequency. AGL BANDS 95 mold Nonex glass melted conventional 
byw oeg~e RCA Output Pus! ; lead-in wires before they could be sealed 
ee " ps lg Be ge Fhe OE into the base of the tube. This made it 
HE Ki HHE L RADIO t t. Phone 10 DAYS RATED ACCOUNTS necessary to use tungsten, with its higt 
245 Grand River Ave. ALL PRICES NET F.0.8. DETROIT temperature malleability, for thes¢ 
DETROIT 8, MICHIGAN _TYler 8-9400 “MIN. ORDER $2.00 wires. END 





























RADIO-ELECTRONICS 





Ne install a 


BI) antenna” 


Buyers are getting wiser. The 
quality of their TV reception is * 
your responsibility ... and 
they'll hold you to it! For your 
protection, sell and install 
WALSCO, the finest antennas 
ever built for VHF and UHF. 


WALSCO IMPERIAL CONICAL (all-channel VHF 


Featuring the new, exclusive 


“Barrier Disc” Insulator to prevent 
shorts and maintain lasting high gain 
performance anywhere. Designed for 

color as well as black and white. 

Not affected by dirt, moisture, salt 

. will not rust. Stainless steel 

hardware prevents corrosion losses 
permanently. Pre-assembled . 

guaranteed 3 years! 

Single Bay ...only $9.95 List. Also 

available in Dual and 4 Bay Stacks. 


EleCTHONGS CORPORATION 





WALSCO CORNER REFLECTOR (UHF) 
I ther UHF anten: o effectively 
t? > 1) extra 
nnel reception; 
ertical and horizontal 
Features the hollow, 
X-77 Insulator 
ted to shed dirt and 
not affected by extreme 
wind 
§10.95 List. Also 
>and 4 Bay Stacks. 


3602 Crenshaw Boulevard, Los Angeles 36, California Branch: 315 West Walton, Chicago, I 


Overseas Distributor: Ad Auriema, inc., 89 Broad St., New York 4,N.Y. Canadian Factory Distributor: Atlas Radio Corp., Ltd., 560 King St. West, Toronto 2-8. 
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AIR-CORE tubular Twin-Lead* 
*U.S. Pat. No. 2,543,696 ; by 
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new TRISONET 


new LIGHTNING ARRESTOR 
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WITH THE TECHNICIAN 


MARTS JOINS NATESA 


A special bulletin of the Milwaukee 
Association of Radio and Television 
Services (MARTS) reported that the 
officers of that association, after an all 
day session at the headquarters of 
NATESA in Chicago, had decided to 
join NATESA, subject to ratification 
by the membership at the next business 
meeting. 

The rest of the bulletin was devoted 
to news briefs and an item about Frank 


| Moch, president of NATESA, who wa 
| to address the next membership meet 


ing. The item—which served to intro- 


|duce NATESA as well as Frank Moch 


—was largely composed of selected 
quotations from his’ speeches and 


| writings. The back page of the bulletin 


contained a convenient membership 
application. 


ETHICAL FREE SERVICE 


The Television Installation Servic: 
Association (TISA) of Chicago ha 
offered free TV _ service to institu 
tions open to orphans, cripples, and the 
aged, as well as to organizations which 
operate “off the street” center for 
children and adolescents. The only 


bar 
| stipulation is that the organization o1 


institution be one which mak: no 
charge to the recipient of its benefit 
Organizations are asked to apply to 
TISA on their letterheads, giving mal 
model, and serial number of the set 
which service is desired 

TISA has also formed a_ lecture 
bureau to supply speakers to meeting 
of nontechnical TV users who would 
like to hear about color, or are willing 


|to be informed about the problen 


TV reception and TV servicing 
lecturers are prepared to addre 
religious, fraternal, o7 

giving the answers to 

as: How often does a TV 

icing? What can go wrong? 
should it cost? How long 
ture tube last? What will 
maintain a color TV set”? 


“ARTSD GETS TV ADS 


A recent report from the A 
Radio-Television Service Deal 
Columbus, Ohio, indicates that 
membership is enjoying the ré 
TV advertising. Fred Colton 
ARTSD Publicity Committee 
port states--explained to the 
the fine co-operation the associatior 
was receiving from WTVN_ throug! 
spot announcements and displaying the 
ARTSD emblem. Members were a 
to call customers’ attention to the 
cellent programs on channel 6 (v 
they might see the associatior 
licity) 


NEVER UNDERESTIMATE... 


Wives were the principal subject o 
discussion at the San Antonio Rad 
and Television Association’s April 
meeting. It was especially felt that the 
wives would benefit greatly from the 


RADIO-ELECTRONICS 








DELCO RADIO CAREFULLY CONTROLS THE PRODUCTION 


OF ORIGINAL AND REPLACEMENT RF AND IF COILS 


Each RF and IF coil is wound under the super- 
vision of a skilled operator, and each is tested at 
several points along the production line. This 
ponerse a care is what gives a high IQ to 
Delco Radio Coils. 








LETT N 
A GENERAL MOTORS PRODUCT sae A UNITED MAGCTORS LINE 


Nes 


JULY, 1954 


*INBUILT QUALITY. The “Q” of a coil affects its per- 
formance in the circuit, and is of vital importance to the 
radio engineer. The “/ Q” of all RE and LP coils used for 
servicing is of equal importance to you, and can mean real 
customer satisfaction. To assure high 1 Q, Deleo Radio care- 
fully controls the production of all RE and LE coils—both 


original equipment and replacement coils, 


If you could Visit the Deleo Radio plant, you would see 
skilled operators sitting at expensive specially designed ma- 
chines winding high-quality coils. On the production line, 
these coils are assembled with their powdered iron cores and 
shield cans. By controlling all steps of the production, Deleo 
Radio gives its coils not only the required Q, but also the 
highest possible 1 Q—Inbuilt Quality. Delco Radio parts are 


available through your UMS Delco Llectronics Distributor, 


DISTRIBUTED BY ELECTR 


DELCO RADIO 


DIVISION OF GENERAL MOTORS CORPORATION, KOKOMO, INDIANA 





NEW [Xa AC-DC MULTITESTER 


IMPROVED ... ALL MOLDED 


Unequalled 
in Appearance 
and Performance 
by any other 
in its class 


Now within an all molded panel and 
case RCP has built a multitester based 
wpon the successful tradition of its 
fameus Model 447, whose acceptance 
hes been proven through the sale of 
100,000 prototypes. The Model 480 
provides greater multitester value than 
ever before at a far lower price. Here isa 
must forévery laboratory, shop and ser- 
viceman'skit...truly universalindesign. Value at... 

its smart leoking appearance is only . - sas. Oia ; 
equalled by its quality of performance. ss biome Weight 34 . 
3” square meter with 800 microampere RANGES 


D’ Arsenval movement gives 1000 ohms 

DC Voltmeter 0-5-50-250-500-1 volts. 
per volt sensitivity on DC ond AC. Ac Vonmer, ooo a 
Battery for ohmmeter circuit is readily Output Veltman ‘crane 1000 volts. 
remevable and replaceable withou! pc milliemmeter._. 1-10-100-1000 milli * 
soldering or unseoldering. Special spring .,.0-10,000 ohms—100,000 
contact clips make replacement immedi- ehms—1 megohm and 10 
ately and easily. Excellent rectifier char- external. 
acteristics and quality control of com- 
ponents in a very large production 
result in an unusually low price. 


85 


Complete 
with 


botiery, 
ready to operate 


An Exceptional 


Model 480 1 


RADIO CITY PRODUCTS Co. 
EASTON 
PENNSYLVANIA 


See your local parts distributor, or write Dept. RE-7 for RCP catalog. 


G-E course now 


| shop than they 














LABORATORY 
UHF ond VHF! 


MOSLEY 
2-WAY 


TV ANTENNA SWITCH 


DESIGNED fer 
It's NEW! 


Cat. No. F-40 
ly low Standing Wave Ratio List Price 
Ty ectuel test! $1.95 


| 
n 
ory actio 


. Extr 


e@ Positive rot 


Silver to- silver contacts 
i \ ts! 


i 
e@ Comper 
= Soldertes* es 


e Low cost! 


+ size! 
asy to install! 


Another PREMIUM QUALITY MOSLEY Accessory 129 
for BETTER TV INSTALLATIONS! $T 


LOUIS 14, MISSOURI 











When answering 


OSCIL-O-PEN 


. ila 


© Out ~ advertisements please mention 


GENERAL TEST RQUIPEE RADIO-ELECTRONICS 


GENERAL TEST EQUIPMENT 
38 Argyle Ave. Buffalo 9, N. Y. 

















being ca 


San Antonio some men 
out that thelr wives wer 
involved in the busines 

were 
always been free to join 
members, but the majority ¢ 
bership favored extending 
ilege, and inviting wives to ar 
without any addition: 
(except Tor 


meeting 
bership charges 
dinner meetings). 
The members are also re 
to miss the TEA (Texa 
Association) Clinic and Fa 
at Dallas, August 27, 28, a: 


COLOR IS THE KEYNOTE 
The Radio and Televisio { 
Long Island has given recognit 


| color is here to stay by inc 


it in their A 
new symbol i 


ocliatior 


a repre 





R LD 





OF LONG ISLAND 


MEMBER 


three color discs used in demonstrat 
to show the mixing of colo) 
production of white light by 
bination of the three. To displa 
emblem members are required 

the Guild’s code of ethics. 

The new symbol appea é 
places in the latest issue of The “G 
News, the association’s month] 
pape} It also devotes considerabls 
to the guild’s extension to 
County, where technical meeting 
been initiated, and to notice 
meetings in Mineola, the 
regular center ponit. 


colo: 
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NEXT MOVE’S UP TO YOU! 


VAa@ CHEMICALS 
cm. 040 ...Everything You Need! 


CEMENT 


Ne, 43-2 2 ot. 
List $0.65 


G-C VINYLITE CEMENT 
No. 58-2 2 or List $0.6§ 


90 CHEMICALS FOR... 
BETTER TV-RADIO SERVICING 


With the largest, most complete line of quality chemicals in the industry, 


G-C RADIO SERVICE G-C is the name you should remember whenever you need cement, 


Ne. Py $0.55 solvent, cleaners, lubricants and all the rest. Yes, with close to a hundred 


different G-C Chemicals now available—everything you need— the 


70) 


GENERAL CEMENT MFG. CO. 


910 Taylor Avenue Rockford, I\linois 


next move’s up to you! 





NEW DEVICES 
DOT GENERATORS TUBE TESTER 


Sylvania Electric Products, Inc Measurements Corp 


way jew ff r ’ ‘ ) sfayett t t New York 2 ‘ 


HIGH-VOLTAGE PROBE 


EICO (Electronic Instrument C 


Electronic 


TV aohgroner 


Radiart | Corporation, 14 


LIGHTNING ARRESTOR 


American Pheno 
4 A 


TRIAXIAL SPEAKERS 


Elec tro-Voice Inc 


TRANSISTOR KIT 


Precise Development Corp 


IDEAS that will help you to 
MOVE AHEAD 
and MAKE MORE MONEY in 


$< 


A FEW OF THE FEATURES you won't want to miss in 


next month's issue and 


the issues ahead: 


© HORIZONTAL INSTABILITY 
Ld 


© TV ANTENNA REPAIRS 
‘ 


e HOW TO MATCH SPEAKERS 


e TV COLOR CIRCUITS 
‘ 


@ HIGH QUALITY TRANSISTOR COMMERCIAL 
curr 


auolo 


¢ SERVICING 
EQUIPMENT 


HIGH FIDELITY 


JUNCTION TRANSISTOR 
CHECKER 
LOW COST DOMESTIC 
FIER 


AMPLI 


PRINTED RADIO ciRcUITS - 
AND HIGH FIDELITY FM HIGH ACCURACY 
TUNERS cimcuits 


OHMMETER 


@ FREE! VALUABLE COLOR TV SERVICING GUIDE 


yours as a gift with your subscription to RADIO-ELECTRONICS 


if you send payment NOW! 








YOUR NO RISK GUARANTEE 
lf at any time you do not feel that RADIO-ELECTRONICS is a 
just tell us so and we will promptly refund the 


real help to you 


unused portion of your subscription. You may keep the TV service 





guide as a gift. Fair enough? We want you to be the sole judge 





DON'T MISS A SINGLE ISSUE—subscribe today end SAVE MONEY| 


YES—I want to MOVE AHEAD 
AND MAKE MORE MONEY 
Please enter my subscription to RADIO 
TRONICS as checked below under 

RISK offer and send me as a free 
COLOR TV SERVICING GUIDE 


PLEASE CHECK: 

One Year—12 big issues—$3.50 
(SAVING ME 8&5c over the single Pye 
Or Ba may prefer 

3 Years—36 big issues—$8.00 
(SAVING ME $5.05 over the single py pr 


2 Years—24 big issues—$6.00 
(SAVING ME $2.10 over the single 


| enclose $ 


Py pr 
Please bill me 


NAME 


ADDRESS 


CITY ZONE TATE 


74 
RADIO-ELECTRONICS 
New York 7, N.Y 


MAIL TODAY TO: 
25 West Broadway, 


RADIO-ELECTRONICS 





SPEAKER KITS 
Oxford Electric Corp., 
Michiaan Ave hicag 


du 3 ¢ 


ACOUSTIC-GRILLE 


Walsco Electronics Corporation, 
Crenshaw B Angeles 


CELLULINE LEAD- INS 


Belden Manufacturing Co., 


7 a2 new 3 


FILTER NETWORK 


Cornell-Dubilier Electric Corp., 
H ' Bivd., South Plainfield. N 





NEW e-ruapshha-tars UNIT 


Telex, Inc 5 


SPEAKER ENCLOSURES 


Lowell Manufacturing Co 
M 


HI-Fl AUDIO AMPLIFIER 


Regency Division, 1.D.E.A., 


HF with 








BUILD 15 RADIOS 


ONLY 


AT HOME 319% 


With the New Improved 1954 
Progressive Radio “EDU-KIT” , 


NOW INCLUDES 
SIGNAL TRACER 


and 


qiing 


oT RO Be BEF *" 





@ ATTRACTIVELY GIFT PACKED 

e@ FREE SOLDERING IRON 

e@ NO ADDITIONAL PARTS NEEDED 

@ EXCELLENT BACKGROUND FOR TV 

e@ 10 DAY MONEY-BACK GUARANTEE 

4 SCHOOL INQUIRIES INVITED 

e@ ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY 


WHAT THE PROGRESSIVE RADIO 
ae =. arene You 


Progre 
. Our 


JHL HLIM JIWOH Llv¥ SOIadvys Sl 


Oigvu saAISSauUNDOUd 


“nN@a@a.. 


va nem) tore Vv mac yD be. ‘An ae 
_THE PROGRESSIVE RADIO “EDU-KIT” IS COMPLET! 


. 
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FREE EXTRAS 

@ ELECTRICAL & RADIO TESTER @ ELECTRIC SOLDERING 
IRON @ TV BOOK @ RADIO TROUBLE-SHOOTING GUIDE @ 
CONSULTATION SERVICE @ QUIZZES @ FC.C. TRAINING 


MAIL TODAY. 
AV@QOl T1IVW 


Send ‘'Edu-Kit'’ Postpaid. | « 
Send ‘'Edu-Kit" Postpaid. | er 
210-250 V. yp RE ig Ed 
Send ‘Edu-Kit'’ C.O 0 lw 
| wish additional info at 
Send me FREE Radio 1V Serv 


PROGRESSIVE “EDU-KITS” INC. 
1 497 UNION AVE., Dept. RE-85, Brooklyn 11, N. Y.! 
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MATCHED DIODES 


Radio Receptor Co, In« 


( 


"7 


TUBULAR rage sorsaniagng 


Erie Resistor Corp., 


LAPEL ap pyhergne! 
The Turner Co., 933 } 


THE wr #630 TV RECEIVER remains unmatched for quality and performance © © © RCA designed and developed this set quality-wise not pr 


wise © © © The ormgmal 10° set retailed at $375.00 e@ © Subsequent TV sets serve to prove the sacrifice of quality for price * * ® 
better proot can there be of its superiority than the fact that it is the choice of TV engineers and TV technicians! Herewith we offer you—YOUR BEST 


BUYS IN rN All you pay is the price shown ©¢ © © Excise taxes have already been paid by us 


> f _ 
Super DeLuxe TV Chassis 
Ruild your — with ot Licensed under RCA 
COMPLETE READY TO PLUG IN AND PLAY 


KIT at left © Manufactured especially for us by 
Regal Electronics Corporation ® No efforts of 


expense have been spared in workmanship or mate 


rials, to make this #630 SUPER DELUXE TV 
at CHASSIS the Best obtainable for fringe areas, clarity 
ot price 


and all-around-performance, regardless 











# Customers report reception better than 200 miles * 

630 TV CHASSIS Fach Set is factory aligned and air-tested ¢ All 

parts carry the RMA three month guarantee * Our 

. mass volume of business on this CHASSIS (number 

With—U be , ing thousands of pleased customers) now makes tt 
* * - possible for us to reduce the 











price to ST 5 7: 97 
With a £630 SUPER DELUXE 31-TUBE TV KIT including 
your favorite U.H.F. Station. Engineered in strict adherence to the #630 ~ 


yenuine RCA #630 plu added features ... OPERATES 16” to 24” ( 
PICTURE TUBES ... FULL 4 MC BANDWIDTH ...CASCODE SPECIALS B TECH MASTER 
TUNER... COSINE DEFLECTION YOKE... LARGER POWER , Y 
TRANSFORMER... KEYED AGC... 12” SPEAKER... UNI- 27” GOLD MEDAL 2430-9 TV CHASSIS 
VERSAL MOUNTING BRACKETS ... CONDENSERS and RE- Including your assigned U.H.F. Station 
SISTORS at rated capacities and tolerances. You receive a COM- 90° deflection, operates all 24” or 77” rectangular 
> Teh 7h > PD $§rEe ones _ : and 30” round picture tubes. The iast word in LV 
PLETE SET of PARTS and TUBES, everything needed is included achievement @ Ideal for wall or custom-cabinet 
(less wire & solder). All LF. Coils and Transformers are factory pre con yg ll ge = og “that. this 
aligned and tuned. You will enjoy building it with “LIFESIZE easy ay is I 30 +. #630 with both TECH 
. > ‘ , Pence . I Ss S and O guarantee, you need not 
to follow tep-by tep ASSEMBLING INSTRUCTIONS included hesitate ntinn your Ae ng oe now 
with each KI Complete Beaty to deeed in 


and Play. 3 3262- 50 


NOTHING BETTER AT ANY PRICE e COMPLETE LINE OF +630 TECH-MASTERS 


VHF ent 5 t e UW 
Utth Vit 1 t er € 
on l 4 7 4, 4 MODEL 2430: For picture sien up to 2 hud 
nection for optional use of external ame on 
e ° e (less C.R.T.) / $249.50 VHF. 


MODEL 2431: Same as 2430, but with 
, Push-Pull audio amplifier 




















UHF/VHF........ 259.59 VHF 
MODEL 2430-9: For new 90° kinescopes. (2 


DUMONT OR SHELDON PICTURE TUBES | iiiiivite (°°) 299.50 vue 


MOST desirable 4 sizes BRAND NEW in Factory Sealed Cartons—With a Full Year Guarantee MODEL 1930: Similar to 2430 with slight r 
including area control switch at rear of 


VT evz0rsn $2963 295252 SQ G68 24° -oicrsn $5B-26 27" -2'hein SBQ-ST | cadmium plated finish instead of micke 
MANHATTAN CONSOLE TV CABINET, . ' $59.37 | MORE E30; Osigred for he vimon 


VOGUE TABLE MODEL TV CABINET, ... ...... $39.89 == _ te 


BROOKS RADIO & TV CORP., 84 Vesey St., Dept. A. New York 7, N.Y. czsteors, 
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DO-ALL VOLTMETER 


Radio _ Products, inc., Eas 


REDWOOD ANTENNAS 


gel Damceee sere oe 


R 


NZ ; a complete 


© Was 





for only 


NEW ROTATOR 


Brach Manufacturing Corp., 200 
tral A Newark 4 fh 


HI-Fl CABINET Pm... 


- 
G & H Wood Products Co 





* CHECK THIS EXCLUSIVE 
New EMC Model 208 pr nts pe Beng = 


‘Pat. Pending tests all popular FEATURES: 
i Lowest market price 
tube types quickly... Senotetety somhie 
easily... accurately Checks all popular octal, 
H 4 toctal, m’niature and noval 
. «in the field or shop rn Se : 
Flexible switching system 


The sensational new EMC assures complete. testing 
Model 208* gives you of all present and future 


for the first time a Elements numbered accord- 

TIME-SAVING complete precision tube \eslvidus sockets for each 
POCKET KIT tester for less tube type 

, 2016 Bron la Ave., | en York than $25.00. Checks completely for qual- 


ity as “= as shorts, ieak- 

cen 8 : ages, filament continuity 

With it you can quickly oF opens between any two 
ube elements 

and accurately test Visual tine voltage check 


all popular tube types with adjustable control as- 
for quality as well wee accurate quality 


as shorts, leakages, Matches and checks Hi-Fi 
filament continuity ue 


Space saving, high impact 
and opens. case, 544% 6% x 2% 
MODEL 208 TUBE TESTER Comes complete with de- 
(COMPLETELY WIRED AND TESTED) tailed instruction book and 
Only $24.90 tube listings 

MODEL CRA (PICTURE TUBE An invaluable tool fer: Service- 
ADAPTOR OF MODEL 208) $4.50 men, radio hams, Hi-Fi fans, 

students, hebbyists. 


Write te Dept. RE-7 today for complete catalog 
of precision test equipment. 


Hunter Tools, Whitt ‘ 60, N 


EXPORT CEPT 
36 LIBERTY ST NW Y 6M Y¥ 


ELECTRONIC 


| MEASUREMENT 
fete) Tie]. 7 wale), | 
j 260 LAFAYETTE OYRteT 
All specifications given on these Naw YORK 1am ¥ 


pages are from manufacturer's dota. 
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ATLAS RADIALS 


FOR 


FOR 
CHURCHES FACTORIES 


FOR 
TERMINALS 
——— 


FOR CARNIVALS 


With uniform 360° coverage, non-resonant con- 
struction, and 100% storm-proofing, ATLAS 
Radial Driver Unit Projectors often solve the most 
difficult sound problems—are excellent for repro- 


duction of speech, chimes and music. For com- 
plete details on Radials and the famous ATLAS 
line of Public Address and Microphone Stand 
Equipment. . . 


WRITE NOW for FREE Catalog 553 


eS 
so 


ATLAS 


SOUND CORP. 


1443 39th St., Brooklyn 18, N. Y. 


ta Conoda: Atlas Rodie Corp. Ltd, Terente, Ont. 


NEW 


2 in 1 Tri-Linear-Triode 
AMPLIFIER 


© Wider Frequency Range 

* Higher Power 

* Lower Distortion 
New Grommes 216 BA Basic Amplifier 
An improved version of two of the most popu 
lar amplifies reuite roe 1 7 near 
peration i , ecial ewiteh, In 
the Triede positi pe 1 advanced 
Williameon ctr t ‘ inear position 


it hee supe ower tappe ' 


1 screen 
t $99.50 
ideal Pre-Amplifiers for Above 
Mode! 206 PA De-Luxe Pre-Amplifier 
1 t-knob contral. Record 

s ewiteh, ether featarce $55.00 

210 PA Custom Pre-Amplifier 


equalizer Step-type 


Model 
New ustor 


many more hi-f 


See Nearest Hi-Fi Jobber or Send Coupon! 


pry PRECISION 
ELECTRONICS, INC. 


9101-E1 King St., Franklin Pork, til. 
Please rush Free Bulletin on new 216BA 


features 


Name 

Address 

City Zone State 
SSSR SSRDERSER HTS Reh eS Se 


J eeeesausennucssesenssessesssesesseses BRETT RTS OBBRER a 








NEW PATENTS 


PULSE GENERATOR 
Patent No. 2,666,861 
Richard D. Campbell, Brookmont, Md. 
(Assigned to Reed Research Inc., 
Washington, D. C.) 


This circuit translates d.c. in to Ine The 


number « amplitude 


of the 


volt results in a 


f pulses is proportional te 
For example, if an iput of 6.2 


tage of 


voltage 
ingle pulse, then a 
0.8 would wenerate 4 pulse The circuit is use 
ful in computers and contro! device 

A semiconductor is the heart of this invention. 
It may be of either P or N type conductivity. 
point-contact. The 
If the 


N type, it needs two point-c« 


If it is P, it needs only one 
other contact is the erystal itself. 
conduetor i 


semi- 
ntacts. 
Either diode provides snap action, illustrated in 
Fig. 1. 
rent flows at first. 
A, the 


able flow occurs, as indicated at point B. If the 


As voltage is fed to the crystal, low cur- 
Then at some critical point 
emiconductor breaks down and consider 


voltage is lowered, the current is reduced t ome 














Fig.t 
point C at which snap action again take 
The current drops off sharply to the 
point D. 
Fix. 2 


place. 


original 


hows a pulse generator using an N 
type crystal A positive signal is fed in through 
eapacitor C. At first the current through the 
erystal is small. At the critical point the crys- 
tal breaks 
The pulse is 


down and considerable flow oecurs 
Since the 


receives 


detected in a receiver. 


crystal is now almost a short-circuit, ¢ 
tL 4 


Fig.2 


voltage and begin to 


- 





TC SOURCE OF 
VARIABLE VOLTAGE 








practically the entire 
charge. The semiconductor is left with almost no 
voltave so it returns to a state of low conduc 
tivity. This marks the end of the Ine 

If the 


soon enough potential to break down the crystal 


ignal voltage continues to grow there is 
again. This we have a second pulse, and so on 

When the signal ends, C 
rectifier D. The diode also prevents application 
of reverse potential to the crystal which might 


ean discharve through 


cause damage tw it. 


MEASUREMENT OF 
COUNTER-E.M.F. OF A MOTOR 
Patent No. 2,649,572 
Oscar E. Carlson, Paterson, N. J. 


Electromagnetic theory tells us that force is 
exerted on a current-carrying wire placed in a 
magnetic field. Conversely, when that wire moves 
through the field, induced current flow These 
currents, the applied and the induced, flow in 
opposite directions. The induced flow is said to 
be caused by “counter-e.m.f."" This invention 
permits measuring the counter-e.m.f. 

Two tubes are used. V1 is a thyratron that 
rectifies the line voltage and delivers d.c. to the 
motor. Polarity signs are shown for the con- 
ducting half-cycle. V1 conducts and passes cur- 
rent through a motor. Also, a newative bias is 
impressed upon the triode V2, causing it to block. 
Meter M does not deflect. 





_+—+ 


A 


| 
| 


| 








AES 





During the next half-cycle 
current is applied to the m« 
machine ntinues to turn 
During this time 
without applied voltage. The « 
the applied voltage, is po 
plate of V2. Since the polarity 
find the grid of V2 is also po 
triode conducts. The meter defle: 
the magnitude of the counter-e.n 


inertia 


itive 


B1 prevents conduction of V 
e.m.f. is sufficiently high to cor 
B2 in series with 


thyratron bia Thi 


low-voltage 


line voltage 


SQUARE-WAVE GENERATOR 
2,671,170 
Augustus G. Douvas, Floral Park, N 
(Assigned to Bell Telephone Labs., 


A cold-cathode tube acts like a swit 
ionized, it passes a 


Patent No. 


steady 
Therefor« 
can make an efficient square-wave 


current 
times no current can flow 





Fig. 1 shows a circuit using a triode 
Input is applied between " 

K. A third eloment is shown : 
conducts the output current The 
high impedance so that there 

loading of the circuit. During 


When 


is at ground potential 





throuzh Z and 


a small current flows 
potential goes positive, 


Fig. 2 how 


wave is the input 


typical waveform 
voltage across the 
some critical voltage, the tube ionize 
shown at A, which marks the beginnir 
square wave Ionization continue until 
put drops below the critical value. At 
the tube blocks again and the 
(B). 

In this patent the inventor also de 
optimum design for a 
would provide best results in this circuit 


TAPE RERECORDING 
Patent No. 2,666,813 


Marvin Camras, Chicago, |!I 
(Assigned to Armour Research Foundation 
of Illinois Institute of Technology) 


quare 


mechanical 


Tape has many advantages over other sound- 
recording methods, but it has one bad feature. 
It is difficult to record from a master tape t 
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y tape. While a disc can be used as a stamper 
to make many hundreds of copy discs, a tape 
nnot make copies SO easily This inventor “ An outstanding design for EVERY application 
pioneer in magnetic recording, has disclosed an 
mproved method for recording on tape 
Master and copy tapes move past a sound head 
vith two airgaps. (See diagram.) The master 
move over the upper gap, enerating an 
oltage through the head windings Phi 


| 
| 
| 
} 


CORNELL-DUBILIER 
ige eneryvizes the second gap under which tl 


os Gad i eis Os cee ee ce UHF AND VHF TV ANTENNAS 


naster The induced af i mixed with a 
hieh-frequency biasing signal fed through lead 
A and B. Thus the copy tape is magnetized a 
juired for a duplicate record 
r etain its original recording, the master 
ould have a high coercive magnetic factor. at 


east twice that of the copy The « vn 


opy tape SS 
hould have high permeability to pa the mag- “Od 
field of the head Also, it is preferable ? 
at the master be pre-aved by subjecting it to Model 10YG 
a.f. field equal to that of the sound head moter -4 
If these precautions are taken, the master can 
ised to make many duplications without los 


i own mavynetisn 


Re © Mee eo ] Jy 
AAA —] oO | Model VV Model K8-2 
oT St] ©) 

/-++— t 


BACKING PLATE 


r 7 
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FREQUENCY MULTIPLIER 


Patent No. 2,664,510 
John S. Russo, Philadelphio, Pa. | anaehase ‘epee? igpilaaees” 
(Assigned to Radio Corp. of America) 
This multiplier is especially effective in the 
low r.f. range. For example, it can multiply a 
fundamental! signal to 500 to 600 ke. 
» input feeds a 6AC7 or similar tube. Bias 
is provided by a grid leak, so only the signal 
peaks drive the tube into conduction. The plate € 


network is tuned to the desired harmonic. Thus Model UBT-1 Model UW.-1.2 
each pulse of excitation hocks the plate coil 


which oscillates at the harmonic frequency, 


Here—inone brand name is the answer 
to ALL your antenna requirements! 
A full range of antennas — all precision 


manufactured with highest quality 
_ 


materials each an outstanding Model CT-231 


value. Make sure of the best installa- 
tion possible... SPECIFY C-D! 





HHH 00 


ieee 


2 feed armonic t 4 erie tuned come 


ination L3, C1, C2. The output voltage depends 


, CONSISTENTLY DEPENDABLE 
on the Q of this output coil, so it should be a 


gh as possible Cl, C2, form a capacitive di- CORNELL-DUBILIER 
ler which feeds the harmonic to the next stage 
The transmission line impedance hould equal . 


f the series network. When this is done, Y SOUTH PLAINFIELD, NEW JERSEY 


ne may be long END 


Sep iel Seamer OF Ve neel 5 ma. BRATORS + ANTENNAS + CONVERTERS 





SUBSCRIBERS 


If you're moving, please don't forget to send us your address as 
it appears on the copy of the magazine, including the numbers 
shown beside your name, as well as your new address. 

If we receive this information before the 20th of the month, you 
will continue getting the magazine without interruption. 


Your cooperation will be most helpful and greatly appreciated. 


” 





“It was bound to come. 
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VIDEO 


TUBES 


AT WHOLESALE 
100% GUARANTEED 


Individually Boxed! 
Branded! Same Day Service 





29 ea. 


Type 
V3 
»Z3 

6X4 1C6 

6X5 1C7 

35W4 39 44 
35Z5 35 51 

49 2A3 

80 2A7 

75 IF5G 

76 $7 

77 $6 
35Z3 


Type 
117Z3 
1A4P 











ed. 


Type 
V4 
i¥4 
6AG5 
6AQ5 
6BA6 
6BCS5 
6BHO6 
oBJ6 
6CB6 
6SA7 
6SR7 
7A6 
7A7 
7A8 
714 
7B5 
7B6 
787 
7U5 


AX 


y 
1A7 
1HS 





69c ea. 


Type Type 
6AK5 6BL7 
6AJ5 6L6 
6BK7 6T8& 
6U8 19T8 
12AT7 1TSGT 
12AV7 6F7 
6N6 











39 ea. 
Type Type 
1S 6BE6 
1US 6C4 
U4 
6AB4 
6ALS5 
6AT6 
HAUG 
HAVO 
12AT6 
12AU6 
12AV6 
12BA6 
12BE6 
125Q7 
25L6GT 
25W4GT 





59¢ ea. 


Type 
1B3GT 
1L6 
1X2 
105 
6BA7 
12AU7 
12AX7 
12BA7 
12BH7 
128L7 


Type 
6BD5 
6J6 
6S8 
6SL7 
6SN7 
12SN7 
6BY5G 
7F7 
7F8 
7J7 
7K7 











79 ea. 


Type 
6B27 
25BQ6 
1487 
6B7 
1B4P 


Tyee 
6BQ6 
6BQ7 
6J8 

7AK7 


99¢ ea. 


Type 
19BG6 
117L7GT 


Type 
6BG6 
6C D6 
FREE! 9) 2 
hit ! ' Ty ail 


$1.99 each 
MINIMUM 


Type 
6BN6 
6CU6GT 


ORDER 


ELECTRIC 
COMPANY 
NEWARK, WN. J. 








QUESTION BOX 


AM WITH POLIC-ALARM SETS 
Please 
changes necessary to receive AM signals 
on a Polic-Alarm PR-31, 0 FM 
1 would like to add an AM-FM 
and cover the hand of 
J. P.. Utiea, N. Y. 
diagram shows 
AM detector circuit installed 
and switched into action at will. The 
diode plate connected to pin 6 in the 


print a diagram showing the 


0-nie 
receiver, 
Bu itch SL dile 


Prequcncies, NS 


The how a. simple 


can be 


19TS is unused in the original circuit. 
Use it as the AM detector 

Break the original wiring (shown in 
solid lines) at the points indicated and 
add the leads and component 
dashed line Keep all leads short. The 
AM-FM switch S1-S2 may be a rotary 
type mounted close to the 19TS8 
second i.f. amplifier sockets. It 
shaft should be long enough to extend 
through the chassis skirt at a convenient 
point 


shown in 


and 
control 


— 0 











ST AF AMPL 


HARD-TO-FIND INDUCTORS 

The modulated rvadio-control re- 
ceiver and transmitter Figs. 
808 and 904 of “Model Control by Radio” 


t-henry 


fome 


circuits i 


and f. 


»B2-, 6.55-, 
I cannot find these values listed 


require 
choke 8 
in my catalogs. Is it possible that these 
values should be im micro- 
henries or in millihenries? Where can 
1 obtain chokes 
in the spe cified values for use ina model 


airplane ‘ J.S. H., Albertson, N.Y. 


The values of the 
specified correctly in henries. They are 
used with .001-, .002-, and .003-yf 
capacitors to tune to frequencies of 
approximately 3,000, 1.880, and 
cycles, respectively UTC (United 
Transformer Co.) has a line of minia- 
ture, lightweight, toroid type inductors 
with the required inductance range. 
The MQE-15 has an inductance of 2.8 
henries and weighs only 1.5 ounces. The 
MQA-16 and MQA-17 have inductances 
of 6 and 10 henries, respectively. You 
can use these with minor changes in 
the values of the tuning capacitors. 

If you have an inductance bridge, 
you can remove laminations from small 
a.c.-d.c. type filter chokes until you get 


inductance 


miniature lightweight 


inductors are 


955 


the required inductance. Kno. 
desired resonant frequenc) 

determine the required 
tance or capacitance from the 


value 


25,330 


where L is in microhenries 
microfarads, and F is in kil 
the capacitance needed 

at a given frequency i é 
use the closest commercial value 
than that desired and shunt 
variable that can be adjusted 
the circuit to resonance. 


49'ER FOR OLD TIMER 


Please primt the 
called the L9’ er, 
years ago in RADIO-CRAFT. /t 
type 49 tubes powered by a pai 
volt flashlight ce Ils. W. R. O 
N. Dak. 


The diagram shows the most populat 
version of the 49’er. The low B 
voltages on the plate and grid 1 
prove sensitivity and 
tuned circuit consists of a 
ing capacitor and a broadcast antenna 
transformer designed for a_ higi 
impedance antenna. The 


diagran 


described 


plu 


volume 


365-pul 


primary ! 





“K 


250yyt 
‘ 





Dppt 
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used as the tickler for the 

regenerative detector. 
We would like to be able to 

mend a more modern tube for this 

cuit but there is no equivalent or near- 

equivalent for the old 49. 


pac ‘ 


STRING MUSIC PICKUP 


Several ago I 
pickup for a steel guitar from a) 
in your magazine. I have 
and the magazine 
the Please reprint 
the construction of this 
S. C., New York, N. Y 

Different types of magnetic pickups 
for steel-stringed instruments were de 
scribed in articles in the September, 
1939, October, 1943, December, 147, 
and March, 1948, The earliest 
issue is out of print and nm 
available from this office You may 
find a copy in a back-number magazine 


years constructed a 


ivf ( l, 
lost the 
containing 


details on 


mstrument. 


Since 
pickup 
article. 


issues. 


longer 
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store or on file at a library. The Decem- 
ber, 1947, and March, 1948, issues are 
currently available from this office for 
50¢c per copy. 

The diagrams of the first two pickups 
are too extensive to be reprinted in this 
column, so we are reprinting details on 
the one in the March, 1948, issue. 

The pickup is built around an Alnico 
V bar magnet 3/16 x 5/16 x 25% inches. 
The Alnico slug is polished on one 
narrow face and is magnetized longi- 
tudinally. If such a magnet is not avail- 
able, a reasonably good substitute can 
be made from high-grade steel cut to 
shape and magnetized, preferably on a 


SUCTION CUP Q*80T Tow VIEW 





























heavy-duty magnetizer at a local garage 
or machine shop. 

The thin fiber coil form is shaped as 
shown, slotted to fit the magnet, and 
then glued with coil cement. When it 
is dry, remove the magnet and replace 
it with a piece of wood drilled in the 
center to pass a l-inch 6-32. screw. 
Chuck this assembly in a hand drill or 
slow-speed lathe and scramble-wind the 
form full of No. 32 or smaller wire. 
(Wire smaller than No, 82 is harder 
to handle but gives greater output.) 
Solder two flexible leads to the coil ends 
for connections to the external circuit. 

Cement the coil and magnet assem- 
bly to a 3/32-inch bakelite or fiberboard 
mounting plate and then solder the 
flexible leads to a length of microphone 
cable. The outside end of the coil wind- 
ing goes to the shield of the cable. Add 
suction cups to hold the pickup in place 
over the strings. Adjust the mounting 
assembly so the pickup is as close as 
possible to the strings without touching. 

The impedance of the pickup is high 
enough to permit its use directly in the 
grid circuit of a tube without a match- 
ing transformer. END 





Ahtigtw, 


“You called, sir?” 
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LOOK TO THE LITTLE INDIAN 4: -A FOR 


THE BIGGEC VALUE IN 


MOLDED PAPER TUBULAR CAPACITORS 


the Sangamo 


Geil 


The Telechief will outlive all 
other tubulars! Major manu- 
facturers’ test and stamp 
of approval prove that 

Telechiefs have longer life. They 

have a final insulation resist- 

ance value 10 to 15 times 

greater than any other 

paper tubular—because 

they're molded in 

HUMIDITITE! 


Toa 


The Telechief out- 
performs all other 
molded paper tubulars 
iA moisture resistance... 
in high temperature opera- 


tion...in holding its rated 


capacity under all conditions. 


Read EXTRA VALUE AT NO 

EXTRA COST! This amaz- 

ing new capacitor — that meets specifications so 
tough that no previously existing paper tubular 
could approach them—is a premium tubular at the 
price of an ordinary one. See your Sangamo Distributor 


today! 





hase whe haw ip sees 


SANGAMO ELECTRIC COMPANY 


MARION, ILLINOIS 


SC 54-11 





Pp recise | RADIO-ELECTRONIC CIRCUITS 
TRANSISTOR KIT | FM GENERATOR BASED ON A MULTIVIBRATOR 


A new type FM generator has been tance of each unit and of the entire net 
Here is the unique PRECISE TRAN- disclosed by the Patent Office. It is based work C is determined by the voltage 
SISTOR KIT that supplies you with on a multivibrator which is excellent Bl. W hen a signal from A2 is adds 
all the components necessary to for this purpose because its frequency is to the bridge, the capacitance var 
. : easily swept over a wide range. The in- about the average value. A positive 
perform innumerable experiments , : ? , . ’ 
S ventor had to overcome certain inherent nal decreases C. 
along with many prepared disadvantages. For example, the output L. is the inductance of coi 
experiments including audio one is rich in harmonics, therefore is far urable reactor. Current flows 
stage amplifiers through trans- from sinusoidal. Also, the frequency through a saturating windi 
former-coupled amplifiers . . . and | tends to be unstable and may change maintains L at some predetermi 
into special circuits. Instruction with the slightest variation in plate ue. When signal current a 
book teaches you the theory of voltage. through the saturating winding, the i: 
transistors in simple non-mathe- The new circuit is credited to Milton ductance of L varies about the averag 
matical terms. E. Mohr of New Providence, N. J. He value. The greater the current flow, t} 
assigned the patent (2,577,795) to Bell lower the inductance of | 
Telephone Laboratories, Inc. As an example, suppose a positive 


* Audio oscillator 

% RF oscillator 

%& Signal tracer 

* Tuned signal 
tracer (TRF type 
receiver), etc. 


Ti. ..Kit $17.95 
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Super TV BARGAINS 


Fringe Master . : 
Rovon. es on fone The basic schematic shows a balanced nal exists at Al. This cause 
© ELECTRONICALLY multivibrator, arranged for self-oscil- vibrator frequency to increase 
¢ NO MOTORS | lation. The balanced circuit keeps even If circuit adjustments are ec 
NG INTERFERENCE harmonics at a minimum. Components is a simultaneous decrease 
AX ” 1h-ele 


tach array are chosen to provide the desired center also of L. Therefore, the « 
iy ot ! frequency when no control signal is filter is also raised. In an i 








present. This frequency appears across ratio L/C remains constant 
the load R and i pa sed through a fiujter filter Impedance. However, 
with two elements, C and L. The filter will vary in proportion to ir 
network is novel in that it has a vari- frequency. 
ble ¢ P. As » | ) lency is The , “ql ey of 
Womeniens Zonal Gia able cutoff. As the output freq ency | rhe cente r frequence: 
2-Bay 16-Element Array swept higher or lower, the cutoff follows signal is stabilized by sett 
$4 99 EACH IN proportionately. Thus the filter does not ometer P to the optimum 
. LOTS of 3 . 1 j 
fli-Ba adantes affect the variable fundamental but it optimum setting can be 
eliminates the harmonics. ing the supply voltage B2 





f ' 
Lb lav Pach $5.30 : ; ’ . : 
wr: le ag C is the capacitance of a bridge net- the shift in frequency. If 
work of capacitors and voltage-divider tapped off the resistor P i 
resistors. Each capacitor is of the ce output frequency varie 








ramic type, for example one using bari voltage supplied by Bz. If 
um-strontium titanate dielectric. The is too high, the frequen 
capacitance of each unit is varied by as the voltage at B2. Wher 


UHF CORNER REFLECTOR plates. When voltage is applied, the ca frequency 1 fairly con 
EACH IN pacitance drops. The average capaci- varies. 
ony $9.9 LOTS OF 6. 
H 


changing the voltage applied to the the potentiometer P is pro 
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Corner Ket MULTIPURPOSE INSTRUMENT FOR NOVICE HAM 


In their anxiety to get on the air, tions, a field-strength meter f 


many newly licensed hams overlook the the antenna for maximun 





NEW SPRING-SUMMER CATALOG AVAILABLE 
ALL PRICES FOB. CLEVELAND. OHIO 
‘ e, Pa 





need for station accessori that com and a monitor to keep tabs 
pensate for their inexperience, by help- quality of the emitted sigr 
ing in adjusting the transmitter and The initial cost of these se 
antenna system. No ham ati ar- is likely to tax the budget 
ticularly one operated by a_ novi ham, but tl is he 


should be without a wavemeter « orid- combined in a genera 


OF CLEVELAND 


THE HOUSE OF TV VALUES 


eleo Bldg Cleveland 


dip 





The circuit shown is a combination 
wavemeter, neutralization indicator, 
field-strength meter, and phone modu- 
lation monitor. For coverage from 2.5 
to 75 me, wind 4 plug-in coils as 
follows: 


7 
I 





PICKUP COM (SEE TEXT) Hoowyt 


modulate the transmitter with a steady 
tone and increase the audio gain for 
100% modulation on a scope or bor- 
rowed modulation meter. Tune the 
wavemeter to resonance, switch the 
meter to A.F. and reduce the coupling 


INSTRUMENT RECT 


5 
r— 




















cane N34 


Som 25K 
P 4 


SENSITIVITY 














2.5 to 6.5 mce—31 turns No. 20 en- 
ameled wire close-wound on 1%-inch 
form. Tap 8th turn from bottom. 

5.5 to 12.6 mc—15 turns No. 20 en- 
ameled wire spaced to *% inch on 11'2- 
inch form. Tap 5th turn from bottom, 
12 to 32 me—5% turns No. 20 wire 
spaced to % inch on 11%-inch form. Tap 
2nd turn from bottom. 

25 to 75 me—6 turns No. 12 wire 
spaced % inch on 34-inch form. Tap 
2nd turn from bottom. 

You need a rigid antenna about 10 
inches long when calibrating and using 
the instrument as a wavemeter. Use 
an accurately calibrated signal gener- 
ator or variable oscillator to calibrate 
the vernier dial for the various bands. 
Place the instrument close to the cir- 
cuit being checked or used for calibra- 
tion and tune the variable capacitor 
for maximum swing on the meter. Re- 
duce the sensitivity of the 25,000-ohm 
control for high accuracy. 

To calibrate the modulation meter, 








to the transmitter until the meter reads 
0.8. Switch back to R.F. and the 
sensitivity control so the meter gain 
reads 0-8 Note the setting of the sen- 
sitivity control so it can be reset to this 
point whenever the modulation meter 
is used. When the modulation monitor 
is calibrated, adjust the sensitivity con- 
trol to the preset point, and then, with 
the meter set to R.F., adjust the coupling 
so the meter reads 0.8. The meter now 
indicates 100% modulation on negative 
peaks when the needle swings to 0.8 
with the switch at a.F. Plug in head- 
phones for aural monitoring. 

As a field-strength meter, use a 
longer antenna if needed and tune for 
resonance. As a neutralization indicator, 
it operates as a wavemeter coupled 
closely to the plate tank of the stage 
being neutralized. Remove plate volt- 
age from the stage and apply normal 
grid drive. Set the neutralizing capaci- 
tor for minimum indication on the 
meter. 


set 


SIGNAL TRACER FOR AUDIO AND RADIO FREQUENCIES 


A 4-tube r-f.-a.f. signal tracer was 
described on page 74 of the August, 
1952, issue. It uses separate 6SK7 r-f. 
amplifiers for the 175- and 456-ke cir- 
cuits. I have simplified it by eliminat- 
ing one of the 6SK7’s and the associ- 
ated components. The modifications are 
shown in the diagram. Miniature tubes 
were substituted for the ones used in 
the original unit. 

The input circuits’to the 6SK7 r.f. 
amplifiers were not tuned, so I was able 
to eliminate one stage by moving the 


I7SKC 


to ground through a 250-4vf capacitor. 
The power amplifier remained the same 
except for the substitution of a minia- 
ture tube, 

The adjustment of this circuit fol- 
lows pretty much along conventional 
lines. The signal-tracer’s 175-ke and 
456-ke intermediate frequency trans- 
formers should be carefully aligned 
with an accurate signal generator. 

The tracer can be used on signals 
from the mixer or converter plate to 
the second detector stage in radio re 
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selector switch from the detector input 
to the plate of the single r.f. amplifier. 
I saved one switch section by connect- 
ing the transformer secondaries’ in 
series as shown. The changes in the 
audio circuit consisted of adding a 
.)l-uf capacitor between the a.f. input 
jack and the volume control and by- 
passing the first a.f. amplifier plate 
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ceivers using an intermediate frequency 
of 175 ke or 456 ke. For tracing audio 
signals, be sure to use shielded leads. 
The output does not necessarily have 
to feed another amplifier; in many cases 
better indication can be obtained by 
using an audio frequency vacuum-tube 
voltmeter or an electron-ray indicator 
tube.—Francis R. Miles END 
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in KIT 


B= 
With professional and 
amateur alike, PRECISE 
is the foremost choice 
PRECISE insures the 

use of the finest 
components in the finest 
precision-engineered 
equipment. Fully 
guaranteed, PRECISE 
instruments and kits use 
NO SURPLUS. What's 
more, kits contain 
easy-to-follow 3-color 
step-by-step 

instruction books 


Send for complete 
PRECISE 1954 Catalog JM 
which includes the 
amazing 7111 Emission 
and Mutual Conductance 
TUBE TESTER 


“PRECISE DEVELOPMENT CORP. 
Oceanside, New York 








"T believe all your troubles 
would vanish, Mrs. Kosgriff, 
if you'd simply get a 


JENSEN NEEDLE!” 








(Patent 
Pending) 


UHF CONVERTER 


«++ breathtakingly beautiful 


+++ unsurpassed performance 


The new Fen-tone creation is 
indeed a masterpiece of engineering 
and styling. Small wonder it 
created a sensation in the 1954 Radio 
Parts Show. Use the Fen-tone 
UHF CONVERTER as a lamp, an 
Wuminoted aquarium, an illuminated 
plant vase. You don’t “hide” this 
decorators dream piece! 


List Price $29.95 
Fen-tone VHF Booster of similar 
design, list price $29.95 


INTRODUCING - --- 
“REX” 
d Automatic 


-Spee 
ms d Changer 


Recor 


Created by craftsmen 
whose love for music inspired 
the finest phonograph 
instrument ever. 


See Your Jobber 


Literature on request. 
FENTON Company 


18 Moore Street, New York 4, N. Y. 
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| pacitance. 
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setup 


| ting 


\If your 


TRY THIS ONE 
A.C. VOLTAGE STANDARD 


Most v.t.v.m. kit manufacturers sug- 
gest calibrating the a.c. using 
the power line for accuracy of 5 to 
10% for greater accuracy, by using 
a known standard voltage. 

The average tube tester provides a 
series of standard voltages suitable for 
calibration purposes when the line con- 
trol switch or rheostat is set correctly. 
Set the filament selector to the desired 
voltage and plug the test prods 
into socket pins 2 and 7 and set up the 
tester for any tube with the heater con- 
nected to these pins. Pins 2 and 7 have 
ample separation to prevent a_ short 
between the prods.—G. P. Oberto 

(A tube-tester transformer supplies 
the rated voltages under load so it is 
advisable a tube or similar load 
for increased accuracy. Many testers 
have all the heater pins on different 
sockets connected in parallel so it is 
easy to plug a tube into one and test 
prods into another.—Editor) 


IMPROVISED FUSE CLIPS 
Spring clips for the plates of 
zontal output and high-voltage 
tubes make handy holders for fuses in 
TV circuits. If the fuse is in the hori 
output circuit, solder clip 
directly to a lug on the transformer to 
hold the fuse firmly in place. The other 
end of the fuse is held in a clip on the 
end of a flexible lead. This scheme 
mits you to use fuses of different lengths 
and diameters that will not fit into a 

standard holder.—Hyman Herman 


MATCHING ANTENNA TO 


Many owners of BC-348 receivers 
complain that they cannot match the 
high input impedance of the set to a 
low-impedance coaxial or ribbon line. 
model is one of those with a 
panel-mounted antenna trimmer, it is 
easy to convert it to a pi-network an- 
tenna input circuit which 


scale by 


or, 


to use 


hori- 
rectifier 


one 


per- 


provides a 


| good match to low-impedance lines 


variable 
and 


365-pyuf 
the antenna 


connect a 
between 


Simply 
capacitor 


|ground posts on the set and adjust the 


set’s antenna padders for minimum ca- 
(You may have to disconnect 
padders on the higher frequency 
ranges.) 

A 365-auf capacitor will suffice in 
most but a 2-gang broadcast 
variable with a switch or clip between 
its sections will give a more flexible 
for various types of antenna 
feeders. Once you find the proper set 
for the variable capacitor, you 
won’t have to alter it until you change 
antennas. All you have to do is peak 
the incoming signal with the panel- 
mounted trimmer.—Samuel H. Bever- 
age, WiIMGP 


INCREASING MIKE PICKUP 

Acoustic feedback in PA installations 
often can be eliminated by increasing 
the microphone pickup from the front 
and decreasing it from the sides. One 


cases, 
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way of doing this is to make a funnel 
from a hollow rubber ball and slip it 
over the front of the mike. By increas- 
ing pickup from the front of the mike, 
you can back down on the amplifier 
gain control and thus reduce the tend- 
evcy for feedback to develop. 

Obtain a 4- or 5-inch rubber ball and 
puncture it with the corner of a razor 
blade to release the gas and the small 
amount of liquid that is inside. Now, 
cut the ball in half and then cut the 
opening for the mike. Make the opening 
slightly smaller than the diameter of 
the mike case. 

A plastic or aluminum funnel can be 
used instead of the rubber ball, but the 
ball makes a more snug fit because of 
its elasticity, and it can be compressed, 
wrapped with a rubber band, and car- 
ried in the pocket easily.—Arthur 
Trauffer 


MOBILE ANTENNAS 

When installing antennas on police 
radio cars, we eliminate drilling mount- 
ing holes in the body by making up a 
special bumper bracket for the antenna 
We took a 4 x 12-inch piece of 
%,-inch metal and formed it to fit the 
curve of the rear bumper. Then we 
made a right-angle bend in the top to 
provide a flat horizontal surface for 
mounting the antenna base. Next, we 
removed a bumper guard and drilled a 
hole in our bracket so it could be bolted 
securely between the bumper bolt and 
the guard.—Stanley Clark 


ELIMINATING KEYING CHIRP 

I have had a new v.f.o. here at 
W20UX for some time, and it has been 
performing very well in every respect. 
One day recently I noted a_ keying 
chirp. Naturally I investigated the 
oscillator first, then the power supply, 
shielding, and all connections. Every- 
thing was in proper order. Finally I 
looked over the semi-automatic key very 
carefully. 

Tests showed that at any speed the 
dots gave one tone while the dashes 
gave another. The tones differed by 
about 100 cycles. An ohmmeter indicated 
almost a_ short the dash 
tacts, but the dot contacts had nearly 
3 ohms resistance! Evidently this resis 
tance interfered with normal oscillator 
operation. Pressure with a pair of pliers 
tightened the dot contact which is fixed 
to a spring arm. The chirp completely 


base. 


across con- 


disappeared, 

If you suspect this trouble in your 
own rig, the quickest test is as follows: 
Tune the receiver to the transmitter 
frequency and adjust the tuning 
b.f.o. for a beat of about 500 cycles. 
Hold the dot contacts closed with one 
hand, while the other hand sends inter- 
mittent dashes. There should be no 
change in the note when the dashes are 
made. To test the dash contacts, hold 
these closed while closing the dot con- 
tacts intermittently —W20UX 


SIMPLE MIKE STAND 
It’s easy to mount the new small 
crystal mikes, such as the Turner model 
81 or Shure model 777 Slim-Ex, onto 


or 
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an economical photolamp stand. An 
added feature is the ball-and-socket 
joint which allows the mike to be tilted 
to an angle. 








Since most photolamp stands have a 
34-inch outside diameter top draw-tube, 
it is necessary only to thread the top 
of the tube with a %-27 pipe die so 
the ball-and-socket joint can be screwed 
on. File off the %-27 male threads on 
the neck of the swivel it can be 
pushed into the opening of an Am- 
phenol 75-MCI1F or 75-MC1M (depend- 
ing on the mike) cable connector, as 
shown. Spread a few drops of solder 
around the edges to hold the swivel and 
connector together securely; or saw a 
little off the end of the connector so 
its setscrew will contact the neck of 
the swivel. Pass the mike cable all the 
way through the tubes of the stand, 
and through the swivel to the connector. 
Solder the shield on the cable to the 
inside edge of the neck on the swivel 
before final assembly. The photo shows 
the Turner model 8&1 microphone.— 
Arthur Trauffer 


ASBESTOS SHIELDS 

I always carry a few small strips of 
sheet asbestos in my tool kit and 
it whenever I’m soldering in or above a 
radio or TV chassis. A few 
placed under tie lugs, resistors, 
capacitors “atch stray drops of solder 
and chute them out into the open where 
they cannot cause any damage. In 
tight spots, I use it to protect delicate 
components and leads from the heat of 
the iron. The material is soft and can 
be torn or cut when necessary to fit 
around leads. Above the chassis, I use 
it to prevent solder drops from falling 
into socket holes and plugging them. 
The asbestos strips also provide excel- 
lent insulation against 
heat when working close to components 
susceptible to high temperatures. This 
is especially true in the case of com- 
ponents such peaking coils and 
waxed capacitors. 

I use the thin sheet material sold by 
plumbing supply stores for wrapping 
heating pipes. Fifteen or twenty cents 
will purchase enough to long 
time. Considering the price of the as- 
bestos it is a remarkably good invest- 
ment, and as you carry it around you 
will find a great many more uses for it. 
—Frank W. Dresser. END 
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* For adjustment of vertical 
linearity and height controls 


* Accurate positioning of focus 
coil or magnet 


* Precise setting of yoke 


* Complete with instructions 


manufactured by 
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Chicago 25, tll 
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helps you learn more—earn more! 


SERVICE TECHNICIANS— EXPERIMENTERS! 


The more you know about electronics, the 
more money you can make! GERNSBACK 
LIBRARY Books offer one of the best 
ways of keeping up with the new and 
important in TV, radio and high fidelity 
Just one tip from any of these low-cost 
books may be worth the price of the 
entire series to you! Check this list of 
titles and order the books you need 
today. 





TV Repair Techniques— 
No. 50. 


lop technician-writers tell 
how to recognize, find and 
correct quickly, the tricky 

\ servicing problems 
which stump even the ex 
perts. A few minutes read 
ing this book can save you 
hours of servicing time. 
128 Pages. Over 100 Illus 


trations $1.50 


Transistors—theory and 
practice—No. 51 

Rufus P. Turner talks 
transistors from the view 
point of the practical man. 
Iransistor applications in 
well-known circuits! 
plete guide to the 
teristics of commercial 
transistors, 144 


lustrated. $2.00 


(Lom 
charac 


pages II 





Radio & TV Test Instruments 
—No. 49. 

How to build just 
every instrument required 
for modern TV-radio serv 
icing. Plus 
constructing a 


about 


chapters on 
practical 
servicing bench and carry 
ing case. 128 Pages. Over 


100 Illustrations. $1.50 





High-Fideiity—Design, 
Construction, Measurements— 
No. 48. 

An audio 
book. How to pet top per 
high 
New 3-way 


man's audio 
from a 
fidelity system 
approach. 21 top audio 
men wrote this book, 128 
Pages. Over 100° Illustra 
tions. $1.50 


formance 


Radio & TV Hints—No. 47. 

Offers over 400 sure-fire 
hints, gimmicks, and short 
cuts on radio, TV and 
audio. Gathered from the 
hard-earned experience of 
experts, 
sections 112 
I}lustrations. 


Grouped in seven 
Pages. 132 
$1.00 





Television Technotes— 
No. 46. 


Cut routine trouble shoot 
ing to the bone in TY 
servicing. Here are the 
symptoms, Causes and cures 
of over 600 troubles which 
occur in scores of sets 
made by leading menulac- 
turers, 128 Pages. $1.50 


Basic Radio Course— 
No. 44. 


John T. Frye’s classic on 
fundamentals! For — the 
practical man who wants 
to learn theory. Covers 
everything from Ohm's 
Law to advanced servicing 
in a which makes 
learning fun. 176 Pages. 


Cloth cover. $2.25 


siyle 





5 CLASSICS ON RADIO AND AUDIO 
Radio Tube Fundamentals—No. 45 
$1.00 


Tubes for the technician. 


Model Control By Radio—No, 43 
$1.00 


Theory and construction. 


High-Fidelity Techniques—No. 42 
Best at any price. $1.00 


Public-Address Guide—No. 41 
Earn money with P.A. 75¢ 


Practical Disc Recording—No. 39 
A complete guide. 75¢ 
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See your distributor— or mail this coupon 

GERNSBACK PUBLICATIONS, INC., Dept. 74 

25 West Broadway 

New York 7, N.Y, 

Enclosed is my remittance of $ 

Please send me the following books postpaid. 
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BUSINESS 


Merchandising and Promotion 


Technical Appliance Corp., She 
burne, N. Y., manufacturer of 7 
tennas, recently completed a succe 
series of technical forums thr« 
Wisconsin, lowa, Nebraska, and t 

per Mississippi River Valley. The s« 
was given by Ken Lippitt, the 
pany’s vice-president in charge 
gineering. 

Walsco Electronics 
geles, has designed a new double-de 
tool display for its f 
alignment and specialty tools. The com 


Corp., Lé 


complete lin 


pact unit provides space for all the com 
pany’s alignmen® and specialty tools in 
less than two square feet of co 
space. 

The RCA Tube Division, Harrison, 
N. J., is under way on a promotion cam 
paign to alert home TV set owners to 
the need of installing lightning arr 
ers and of periodically checking antenna 
electrical connections on receivers. The 
program, “Operation Checkup,” cente) 
around a four-point installation chec) 
up offered by TV service technicians 
Window posters and direct-mail litera 
ture are being used to back up the cam 
paign. 

Raytheon Manufacturing Co., Recei 
ing Tube Division, Newton, Mass., r« 
ports continued success with its “Ser 
ice Saver” technical forums. Over 850 
service technicians attended the 
Chicago meeting which was co-spon 
sored by Allied Radio Corp., and 1,500 
attended the meetings held throughout 
the Northwest with the cooperation of 
local Raytheon tube distributors 

Mueller Electric Co., Cleveland, 
is offering a new display board which 
mounts 18 of tts most popular small 
clips and insulators. The 7 x 99-inch 
blue Formica board permits an effective 
display in a minimum space. 

Channel Master Corp., Ellenville, 
N. Y., produced an interesting 
picture about TV antennas for the gen- 
eral public. The 13-minute sound movie, 
“The Vital Link,” is now available for 
television and club promotion from As 
sociation Films, New York City 

Simpson Electric Co., Chicago, is con 
tinuing its TV servicing lecture and 
demonstration tour throughout the Mid- 
west under the sponsorship of 
electronic parts jobbers. 

Alpha Wire Corp., New York City, 
has introduced standardization into the 
retailing of small quantities of wire for 


recent 


Ohio, 


motion 


local 
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service technicians, with the develop- 
ment of its new Service Spool assort- 
ment. The assortment consists of five 
types of wire commonly needed in gen- 
eral electronics work. 


New Plants and Expansions 


Orradio Industries, Opelika, Ala., 
manufacturer of Irish Brand sound re- 
cording tape, recently opened a new 
southern California warehouse in Los 
Angeles. J. Herbert Orr, president of 
the company, said that the expansion, 
which quadruples the floor space for- 
merly occupied in Los Angeles, was nec- 
essitated by the upswing in the demand 
for Irish tape. 

Raytheon Manufacturing Co., Walt- 
ham, Mass., officially opened its new 
$2,000,000 electronics laboratory in Bed- 
ford, Mass., overlooking Hanscom Air 
Force Base. The company also an- 
nounced plans to erect a new wing to 
its present administration building in 
Waltham to house advanced develop- 
ment and production facilities for ce- 
ramics. 

Jensen Manufacturing Co., has ac- 
quired an additional plant in Gutten- 
berg, Iowa, for the production of small 
speakers. The new plant makes space 
available in the company’s Chicago 
Laramie Ave. plant which will be de- 
voted to expanded production of high- 
fidelity speakers. 

Precise Development Corp., Ocean- 
side, N. Y., moved to a new specially 
built factory to provide for its expand- 
ing manufacturing facilities. A month- 
long Open House will be held some time 
this summer. 

Radio City Products moved its Engi- 
neering Department and Development 
Laboratories and General and Adminis- 
trative Offices from New York City to 
Easton, Pa. The Purchasing Division 
and the New York City district sales 
office are now located at 101 West 31st 
St. The company has begun construc- 
tion on an additional new building in 
Easton which will add about 5,000 
square feet to the company’s present 
facilities. 

Tung-Sol Sales Corp. moved its At- 
lanta headquarters to new and larger 
quarters at 1859 Cheshire Bridge Rd., 
N.E. 


Show Notes 


The 1954 Western Electronic Show 
and Convention management has made 
arrangements for the addition of an 
11,000-square-foot tent annex to the 
Los Angeles Pan-Pacific Auditorium to 
meet the demand for extra exhibit space 
at the show, August 25-27. 

The 1954 High-Fidelity Show, which 
will be held in the Palmer House in Chi- 
cago September 30 through October 2, 
is already ahead of last year both in 
number of participating companies and 
in rooms under contract. 


Production and Sales 

RETMA reported factory production 
of 1,447,110 TV sets and 2,581,565 ra- 
dios for the first quarter of 1954, as 
against 2,259,943 TV sets and 3,834,784 
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TELTRON TUBES 


GUARANTEED! . . . LOWEST PRICES EVER! 


unconditionally guaranteed for one year 
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$7.20 list value Bonus Box of 
three 6SN7 tubes and 25 as- 
sorted resistors with each 
order of $25 or more 








OFFER 


tube wilt be 
with any order 
this ad 








mitting tubes in stock 
Write for quotations on your requirements—Dept. T. 


day they are received! 


Minimum order $10.00. 25% deposit on C.0.D. 
save parcel post charges. Orders accompanied with 


U.S.A. All orders subject to prior sale. 
Send for Free complete tube listing 


We now have a complete line of special purpose and trans- 


We guarantee your orders to be shipped the same 


orders— 
full 
remittance will be shipped prepaid anywhere in continental 





SPECIAL! 


while 29°. ” 
they last 
Type Type Type 
1A4P 4 
ic6é 


10 for 
$2.50 














'TELTRON ELECTRIC COMPANY 


428 Harrison Ave., Dept. RE7, Harrison, N. J. 


Phone Humboldt 4-9848 
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pw HERE IS LATE INFORMATION IN A 
HANDY FORM FOR RADIO AND TELEVISION 
REPAIRMEN, SERVICEMEN AND STUDENTS 
2 VOLS *6 COMPLETE i | a 

™ PAY ONLY I MO. 
AUDELS T.V.-RADIO 
SERVICE LIBRARY 
Highly Endorsed 1001 
Facts — Over 1552 Pages 
625 Illustrations, Diagrams 
of Parts. Presents Impor- 
tant Subjects of Modern 
Radio, Television, Indus- 
trial Electronics, ¥.M., Pub- 
lic Address Systems, Auto, 
Marine & Aircraft Radio, 
Phonograph Pick-Ups, ete, 
IT PAYS TO KNOW! 
The Basie Principles— 
Construction—Installation 
Operation — Repairs 
Trouble Shooting. Shows 
Hiow to get Sharp, Clear 
T.V. Pictures. Install Aeri- 
als— How to Test. Explains 
Color Systems, Methods of 
Conversion, Terms, ete. In- 
cludes Ultra High 
quency (U.H.F.) Valu- 
able for Quick Ready Ref- 
erence & Home Study. Tells How to Solve T.V, 
& Radio Troubles—Answers Your Questions, 


Get this information for Yourself. 
7 DAY TEST—ASK TO SEE IT! 








ow--------MAIL ORDER---------- 


AUDEL, Publishers, 49 W. 23 St., N.Y.10,N.Y. 
Mail AUDELS T. V. RADIO SERVICE ¥ 2 Vois. $6 0n7 
Gays free trial. 11 O. K. | will remit $1 in 7 days and $1 monthly 
until $6 is paid. Otherwise | will return them. 


Name__ 
Address 
Occupation __ 


Employed by 





7 MAGNEMITE 
tn Action Around. the World! 


ee 


® Dawson recording deep in Africa's Gold Coast. 
e American Museum expedition in ranges of New Guinea, 
@ Dwight Cooke interviews for CBE all over Asie. 
Wherever you go, whether it 

be to the North Pole or the 

bottom of an African dia 

mond mine, it’s not too far 

for the Magnemite, truly 

portable tape recorder, whose 

versatility and unfailing de 

pendability has gained global 


| popularity for itself 


You'll never grow tired carrying a Magnemite, 
since little as 15 lbs. com- 
plete with batteries. Letterhead size, this mighty 
little handful meets NARTB standards and will 
easily satisfy your most critical recording needs 


For the whole MAGNEMITE story write to Dept. RE: 


AMPLIFIER CORP. of AMERICA 


398 Broadway, N. Y. 13, N. Y 


these units weigh as 





THANK YOU, Mr. Serviceman 


for naming 


your preferred brand! 





In a recent nationwide survey*, radio and TV servicemen were 
asked this question: “What brand of replacement speakers do 
you prefer? Why?’ QUAM was first in number on mentions— 
almost 30% more than the next most preferred brand. 


* Conducted by Brand Name Surveys of 
Chicago, Illinois, May 1954, 


**Adjust-a-Cone feature-ruggedness” 


“Complete range of sizes and types”’ 


“Stand up best in service” 


“Include hardware for easier 
installation” 


“Good construction” 
“Listed in Sams’ Photofacts”’ 


“Heavier magnets 


“Good quality at a reasonable price” 


“Always satisfactory” 


ask for QUAM the quality line, for ALL your speaker needs 


QUAM-NICHOLS COMPANY 


236 EAST MARQUETTE ROAD ¢ CHICAGO 37, ILLINOIS 


CHROME-PLATED 2 CELL——— 
PRE-FOCUSED FLASHLIGHTS 


individual cartons; 12 to box, $3.72 doz.; 
ross lots $3.60 doz.; case lots—50 doz., 
3.30 doz. Samples 50c each. Excellent 
promotional item. Distributors & jobbers 
only 

Free Catalog on Request 


METALACE CORP. 
2101 Grand Concourse, Dept. R, N.Y. N.Y. 





ARK 4 7kits 


RADIOS PHONOGRAPHS TV 
TEST EQUIPMENT Hi-Fi 
Write for FREE Brochure 


RADIO KITS, INC. * 120 Cedar St., N. Y. 6 











RADIO-ELECTRONICS is paying 
good rates on acceptance for origi- 
nal and unusual articles on audio, 
television, FM and AM servicing, as 
well as articles on industrial elec- 
tronic equipment and applications. 


Send for a copy of our Authors’ 
Guide. Address: 


THE EDITOR 
RADIO-ELECTRONICS 


25 West Broadway 
New York 7, N. Y. 











radios for the 1953 quarter. 1954 pro- 
duction is at approximately the same 
level as for the 1952 period. 

It also reported the retail sale of 
1,780,795 TV sets for the first quarter 
of 1954. This almost exactly equals the 
figure for the 1953 period. Radio sales 
for the first three months of 1954 to 
taled 1,059,336 (exclusive of automo 
bile sets), as against 1,438,866 for the 
1953 period. 

RETMA announced that manufactur 
ers had sold 1,962,864 cathode-ray tube 
valued at $41,995,088 for the first quan 
ter of this year, compared to 2,798,921 
worth $67,696,464 in the 1953 period 
76,385,978 receiving tubes 
this year, as against 122,058,756 for the 
1953 quarter. 


were sold 


Business Briefs 

... Tung-Sol Electric Co., Newark, 
N. J., celebrated its 50th anniversary 
with a dinner at the Military Park Ho 
tel, Newark, N. J. Harvey W. Harper, 
chairman and founder of the company, 
and Louis Rieben, president, were hon 
ored by more than 400 leaders in the 
automotive, electrical, and electronic 

fields. Donald A. Quarles, assistant Sex 

retary of Defense for Research and De- 
velopment, was a guest speaker at the 
event. 

. Raytheon Manufacturing Co., Re 
ceiving Tube Division, Newton, Ma 
delivered its first 15GP22 color picture 
tube to American Television, Inc., New 
Haven, Conn., distributor. 

Dage Electric Co., Beech Grove, 
Ind., states that the company should not 
be confused with Dage Electroni 
Corp. which was recently purchased by 
Thompson Products. Dage _ Electric, 
which manufactures a complete line of 
special and standard r.f. connectors and 
cable assemblies, recently expanded it 
manufacturing facilities. 

-.- RETMA recently took step 
crease its revenue by voluntary contri 
butions, to implement its program for 
industry self-regulation of TV interfer 
ence, and to set up policy committees to 
direct RETMA activities on the radio 
TV excise tax and u.b.f. television. The 
association also voted to present 
certificates to all members and alter 
nates of the recently disbanded NTS«¢ 


to in 


pec ial 


. Radar-Radio Industries of Chicago, 
Inc., a nonprofit trade association of 
electronics manufacturers, which served 
Government agencies in a liaison ca 
pacity during World War II and the 
Korean War, has gone on a 
basis. Headquarters will be maintained 
at No. 1 N. La Salle St., Chicago, wit} 
present directors serving as an emer- 
gency committee. 


tand-by 


Westinghouse Electric Corp. wil! 
close its radio and TV assembly plan 
Sunbury, Pa., on August 27, consoli 
ing all production operations at t 
vision’s headquarters plant it 
tuchen, N. J. Westinghouse ha 
to sublease the Sunbury plant rent 
until February, 1956, to any e1 
willing and able to provide 
more jobs for Sunbury peopl 


t 
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The Conference Co-ordinating 
Committee comprising membership 
from six trade associations in the elec- 
tronics industry, recently adopted a set 
of governing policies which the com- 
mittee agrees to follow in co-ordinating 
regional conferences run by sales rep- 
resentatives. The committee will sup- 
port a maximum of four regional con- 
ferences in any one calendar year. For 
the balance of 1954 it has lent its sup- 
port to conferences to be held by the 
Paul Bunyan Representatives in Breezy 
Point, Minn., July 8-11; the Rocky 
Mountain Chapter of The Representa- 
tives, August 29 — September 1; and 
the Heart of America Chapter at Lake 
Taneycomo, Mo., September 19—Septem- 
ber 22. 

- -- RETMA celebrated its 30th Anni- 
versary this year during its annual con- 
vention, June 15-17, in Chicago. 

. . Sylvania Electric Products, New 
York City, was awarded the annual 
“NATESA Friends of Service Manage- 
ment” plaque for 1953. 

.- RETMA membership reached a 
new high of 383 when the following 17 
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THIS NEW “SHORT CUT” WAY! 


Locate TV troubles at a gl 


Cut TV 


Make repairs fast and right 
Just turn the dial 
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screen 
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PIN-O-FIX 
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TV TROUBLE Swett HE then Gis 


llc 
FINDING GUIDES hesbl 
by Ghirardi & Middleton 
The looks of the picture on a 
bad TV receiver can tell you at 
a glance what is wrong. PIX-O- 
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ably 
step by 
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image 
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trouble plus 


happened 


ance... Fix ‘em twice as fast! 


NEW! PIX-O-FIX No. 2 JUST OUT! 
of PIX-O-FIX No. 1} 
No. 2 has 


receiver troubles 


Users were so enthusiastic 
that 
23 TV 


covered. Get both at bargain price of only $2 


about it now been issved to 
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. a saving of 50¢! 


HANDLE 90% OF TV TROUBLES 
BY EASY PICTURE ANALYSIS! 
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this is the best 
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FIX not only make this easy—but 


new members were admitted to the as- show how and where to make repairs 


: 7 i Dept. RE-74, Rinehart & Co Inc 
sociation: PIX-O-FIX No. 232 Madison Ave., New York 16, N. ¥ 
mon troubles 
photos. Gives 
remedies for these troubles. 


separately, $1.25. 


PIX-O-FIX No. 2 (New)—Covers 23 
additional troubles not included in 
No. 1. Together, the 2 volumes are a 
comprehensive guide to easy ‘‘picture 
analysis'' servicing of any TV set. 
Price separately, $1.25. 


SPECIAL! Get both PIX-O-FIX No. 1 
and No. 2 for only $2. Use coupon. 


1—Identifies 24 com- 
by actual TV screen 
192 causes and 253 
Price 


$1.25) 
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ACF Alexandria, Va.; B« 
Airplane Co., Seattle, W ash. ; Calvideo 
Corp., Los Angeles, Cal if.; Cargo Packers, Inc 
Broklyn, N. Y.; Collins Ré udio Co , Cedar Rapids, 
Iowa; Condenser Manufacturers, Inc., Nashville, 
Tenn.; Connector Corp., Chicago, Hl; Consoli 
dated Vultee Aircraft Corp.; Pomona Division, 
Pomona, Calif.; Eleon Electre Inc., Brook 
lyn, N. Y.; Elgin Metalformers Corp., Elgin, Ill. ; 
Hy-Gain Teley Products, Lineoln, Neb. ; In 
ternational Telemeter Corp., Los Angeles, Cal 
Maurice I. Parisier & Co., New York 
Southern Electronics Co., Greeneville, 
TRESCO (Transformer and Electronic 

ties Co.), Philadelphia, Pa.; Viking 

Anvele ire Company of America, 
Barbara, Calif. 


Sarkes Tarzian, Rectifier Division, 
Bloomington, Ind., published an open 
letter to service technicians allowing 
them credit for replaced selenium rec- 
tifiers when returned to distributors. ADDITIONAL “eQuPMENT 
Distributors in turn are allowed credit ton « in r art re .- 
against purchases. G. Eannarino, di i FOR EVERY TV 
rector of the division, says the offer is A 
being made to alleviate the critical 
selenium supply situation. END 
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A 211-04 99th Ave., Dept. 115 
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TELEVISION 


Big demand for graduates 
B.S. DEGREE IN 27 MONTHS in radio including 
TV engineering—VHF, UHF, AM and FM. Students 
use over $100,000 worth of equipment including 2 
large commercial type transmitters in new TV lab 
Intense specialized includes strong basis ir 
mathematics science advanced desigr ir 
rad and TV 
Hundreds of young men each year are earning e 
ng degrees in this recognized institution Start 
any quarter. Many earn a part of expense 
n this industrial center. Low tuition. Competent ir 
structior Thorough, intense, practical program 
Also B.S. DEGREE IN 27 MO. in Aeronautica! 
Chemical, Civil, Electrical and Mechanical Eng 
neering. G.I. Gov't approved. Enter Sept., De 
March, June. Free catalog. ENROLL NOW. 


INDIANA TECHNICAL COLLEGE 


1774 E. Washington Bivd., Fort Wayne 2, Indiana 
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Rohn Towers are built of heavy duty 
tubular steel electrically welded 
throughout by skilled workmen exact- 
ly to specifications. Proof of Rohn con- 
struction lies in the fact that thousands 
of towers have been sold in the past 
several years and have successfully 
withstood the rigors of time in all 
climates and under the severest of 
conditions! 


iM PERFORMANCE 

Rohn Towers assure you of trouble- 
free performance and once installed 
give unquestioned satisfaction year in 
and year out! You are free of com- 
nlaints because over the years Rohn 
Tones have proved themselves from 
the serviceman, dealer and customer 
point of view 


iM SALES 

Salesacceptance has been phenomenal 
— thousands have been sold coast-to- 
com _ and the design has heen one 
which has withstood every test 
known! Why “experiment” with an 
unproved tower design when you can 
sell Rohn? 


So we ask you, “Why take chances 
with an untried tower’ Be sure — sell 
Rohn — the only tower of its kind to 
withstand every test! 











a 


Rohn Fold-Over Tower “= 
only one of its kind 

exclusive with 

Rohn — 


aw 
4 


Rohn Telescoping 
Mast complete 
line in a proven 
structural 
design in 20° 
40'— 


pending. 


| 
/ 























3 Self Supporting Rohn Towers 
To Fit Your Every Need 


The No. 5 — The self-supporting tower for 
use up to 40’, or guyed to 80’. An economical, 
yet sturdy, permanent tower! 

The No. 10 — The standard 12° design that 
is selfsupporting to 50’ and can be installed 
to 120’ when guyed! 

The No. 20 — The heavy duty Rohn Tower, 
ideal for communication and where great 
height is required — self-supporting to 60’, 
or guyed to 150'! 

All Rohn Towers are in 10’ sections — easily 
erected, transported and stored! 





A COMPLETE LINE OF TOWER 

ACCESSORIES AND HARDWARE 

A full line of Superior Desig Tower ac 
ssories is availabl inclu 


bracket 











Contact your Robn authorized represe n- 
lative or your distributor for FREE 
CATALOG or write... 


MANUFACTURING CO. 


DEPT. RE 


116 LIMESTONE BELLEVUE 
PEORIA, ILL. 








RADIO - TELEVISION 
SERVICEMEN! 


HERE IS YOUR 1954 OPPORTUNITY 
TO DEVELOP A PROFITABLE 
SMALL APPLIANCE REPAIR SERVICE 
WITH PRESENT SHOP EQUIPMENT 
We supply a complete program designed 
to maintain you in the highly profitable 

traffic appliance repair field. 


ELECTRIC SWEEPER SERVICE CO. 


“The House of 9G L 0) 100,000 Parts” 


2034 EUCLID AVE. * CLEVELAND 15, OHIO 








enPtary / 
RADIO-TELEVISION . 


Get More Service Calls with 


EICO DECALS 


For Store Windows & Cars. 
Write EICO 
Brooklyn tt, N.Y. Dept. OC- 


ENJOY 3 COLOR TELEVISION 
FILTER SCREEN NOW 


Changes dull eye-straining black and white pictures 

into Deautiful color tones. Seconds to attach No tools 

used. Helps eliminate glare and snow in f 

Order direct. Send $1 for screen size up to 16 

size 17°,5 $2.50 size 24 
ule solid color 





w Pp. € oO 
Satisfaction guaranteed. Inquiries from 


dealers aiso welcomed 




















Zingo Products, Johnstown 13, New York 








120 





MISCELLANY 


ELECTRONIC DICTIONARY 


AMPLIFIER—Device for taking 
noise and making it louder. 

D.B.—Part of the sentence, 
see de bee?” 

DIPOLE—What Stroganoff said as 
he shot Czernizowski. 

ENGINEER—Locomotive driver who 
owns a TV set. 

GRID—Football field. 

HAM—tTrailing edge of an uncouth 
animal. 

KILOCYCLE 
ed vehicle. 

MICROMICROFARAD of the 
Rofarad brothers—the one who stutters. 

MULTIVIBRATOR—Bump and grind 
artiste. 

OHM—A H’englishman’s castle. 

PENTODE—Convict frog. 

POLY DOPE—Unintelligent parrot. 

6D6—Main highway between Chicago 
and Los Angeles. 

6N7—Thirteen. 

SQUARE WAVE—Unsophisticated 
female Navy personnel. 

SYNC—What is done to a ship to get 
rid of the rats. 

TECHNICIAN 

TRANSISTOR 
fixed home, wandering 
place. 

TOROID 
which most 
born. 

YAGI 
Hendriz 


“Abie, 


Dangerous two-wheel- 


One 


Resident of Texas 
Female having no 
from place to 


Sign of the Zodiac under 
electronics engineers are 


-Hindu holy man.—Charles 











*B 


“What do you mean, Miss Loring’s 
set was in bad shape!?” 


RADIO-ELECTRONICS 





PEOPLE 


Norman C. Owen was elected president 
of Webster-Chicago Corp., Chicago, at 
the annual stock- 

holders’ meeting. 

He was formerly 

vice - president in 

charge of — sales. 
Peter Jensen, pres- 
ident of Jensen In- 
dustries, 
was elected to the 
Board of Directors 
of Webcor. 


Chicago, 


Norman C. Owen 


C. Chandler Cole joined Ward Prod- 
ucts Division of 
The Gabriel Co., 
Cleveland, Ohio, as 
general manager. 
He was formerly a 
top executive with 
industrial 
firms in the Chica- 
po area, 


several 


C. Chandler Cole 


Ray L. Triplett, president of Triplett 
Electrical Instrument Co., Bluffton, 
Ohio, is celebrating his 50th anniver- 
sary in the electronics industry. He was 


W. L. Nylen, Sr., presents Ray L. Trip- 
lett with the Oriental “God of Good 
Fortune.” 


honored recently while on a trip to 
Hawaii with the presentation of the 
Oriental “God of Good Fortune” by 
W. L. Nylen, Sr., president of a Hono- 
lulu distributor firm. 


Robert L. Klabin was promoted to vice- 
president and general manager of the 
newly created Elizabeth Division of 
General Instru- 

ment Corp., Eliza- 

beth, N. J. He was 

formerly controller 

and general man- a 


ager of the F. W. 


Sickles Division 
plant in Danielson, , , 
Robert L. Klabin 


Conn. 


Ralph C. Seiler 
joined Triad Trans- 
former Corp., Ven- 
ice, Calif., as as- 
sistant sales man- 
ager. He was for- 
merly plant man- 
ager of West Coast 
Electronic Co. 


Ralph C. Seiler 


JULY, 1954 


Obituary 


Maurice S. Despres, a member of the 
Board of Directors of Admiral Corp., 
and founder and president of Dale Dis 
tributing Co., New York and New 
Haven, died in New York City after a 
long illness. 


Personnel Notes 

.. Jerome J. Kahn, widely known 
electronics executive, has been retained 
by John H. Chatz, principal trustee of 
Crescent Industries, Inc., Chicago, to 
spearhead reorganization of the con 
pany and establish profitable produc 
tion, sales, and promotion policies. 


... Robert C. Sprague, chairman of 
the RETMA Board of Directors and 
chairman of the Board of Sprague Elec 
tric Co., North Adams, Mass., was 
awarded the association’s Medal of 
Honor at its annual convention in Chi 
cago, June 15-17. Robert S. Gates, ex 
ecutive vice-president of Collins Radio 
Co., was elected a director-at-large of 
RETMA. This was the first such ele« 
tion since a change in the by-laws last 
year permitting the board to name up 
to 10 directors-at-large. 


. V. H. Lawrence was named vice 
president of Industrial Relations of 
Jones & Laughlin Steel Corp., Pitts 
burgh, Pa., succeeding W. R. Elliott 
who is retiring. Elliot will remain with 
the company temporarily as a_ con 
sultant to the president. 


.- - . Ted Martin, Jr., pioneer field sales 
representative, was promoted to a spe- 
cial assignment sales post by the RCA 
Tube Division, Harrison, N. J. He will 
operate out of the division’s home office. 


. David D. Coffin, manager of Ray- 
theon Manufacturing Company’s Mis- 
sile and Radar Division, was named as- 
sistant vice-president of the Waltham, 
Mass., firm. 


. William (Bill) Edwards joined Ox- 
ford Electric Corp., Chicago, as sales 
engineer. He has had 25. years of ex- 
perience in the speaker field with such 
companies as Utah Radio Products and 
Crescent Industries. 


.. Carlos L. Bailiff, George McAlis- 
ter, and Hugh L. Overbey, Jr., were ap 
pointed district sales managers in a re- 
alignment of sales territories by Chan- 
nel Master Corp., Ellenville, N. Y. Bail 
iff now covers Alabama, Columbus, Ga., 
and Pensacola, Fla.; McAlister covers 
Florida; Overbey covers South Carolina, 
Georgia, and Chattanooga, Tenn. 


. Richard O. Kennedy, Jr., joined 
Allen D. Cardwell Electronics Produc- 
tions Corp., Plainville, Conn., as as- 
sistant to the president. He was for- 
merly a management consultant to 
manufacturing concerns. The Cardwell 
Company is a subsidiary of Chesapeake 
Industries, New York City. 

... Raymond B. George, vice-presi- 
dent of merchandising for Philco Corp., 
Philadelphia, has expanded his responsi- 


“SAVE 


ON 3-WAY Portable KITS” 


and other KITS and WIRED UNITS 
3-Way 
Portable 
RADIO 
KIT 


ac/oc 
Botteries 





TERRIFIC 
VALUE! 


sy 
a « bY 
5 TUBE AC/DC Superhet Kit 


$7.95 
$3.25 


6-TUBE RADIO KIT 


J 95 
19.25 
Phono Oscillator 


NEW SAVINGS! 
NOT A KIT! 


2-2 
PHONO AMPLIFIER 


NOT A KIT 


$2.95 men, $2.95 
“$445 omptete set 99 96 


PRECISION RESISTOR KIT 


ontys 2-9 


Kit of 50 


TERMS: A 
I 


’ ' i 
2 ley oop TODAY Vor 
NEW FREE CATAIAM 


EDLIE Electronics 


154 Greenwich Street 
New York 6, New York 
Di 9-3143 





Make your Math 


EASY! 


You'll find those time- 
saving equations easy 
to use, easy to solve 
with the aid of 


Elements of 


Mathematics for 
Radio, TV & Electronics 


By Bernhard Fischer & Herbert Jacobs 


If you've ever hesitated to use a time-saving equa- 
tion because you were not quite sure how to set it 
up; or had moments of doubt abour decimals or 
percentages; or wanted a quick check on your fig- 
uring—THIS IS THE OK FOR YOU. It makes 
crystal clear each step in the reasoning and each 
rocedure in the arithmetic, geometry, and alge- 
ra needed by radio and technicians. You'll 
find it EASY to work out frequency resolutions 
volrage drops, inductive reactances, decibels a 
the many other radio and TV problems in which 
accurate use math is essential. Hundr 
sample problems, with answers, give you thorough 
practice. 


Radio & TV 
Mathematics 


by Bernhard Fischer 


A handbook of step-by-step solutions for 409 
»roblems in radio Th and industrial electronics 

hatever YOUR problem—whether it is to cor- 
rect the power factor of a motor, find the impe- 
dance and length of a matching stub between an- 
tenna and transmission line, or any of hundreds 
of other problems—here is the clear, exact solu- 
tion 


Have you got your copy of 
“The most helpful” service guide? 


Mandl’s TV Servicing 


The book that is eagerly bought by servicemen 
throughout the country as the most practical and 
helpful guide to quick, accurate trouble-shooting 
on today's receivers 


Mandl’s TV Service Course 
Laboratory Manual 


46 experiments, with exact what-to-do and what- 
to-look-for directions, show how each part of a 
typical receiver operates and what causes trouble. 


SEE THEM ON APPROVAL 


J The Macmillon Co., 60 Fifth Ave., New York 11 62| 


| Please send me the books checked below. I will ] 
remit full price pace small delivery charge, or 

| return books in 10 days. (Save: Send check or I 

money order and we pay delivery charge) 1 

(1) Elem. of Meth. $7.20 [] TV Servicing, $5.75 

(CD Radic & TV Math. $6.75 [) TV Serv. Leb. Man. $3.90 


Signed 


| Address 


1 This offer good only within continental limites of U.S.A, 
’ 
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bilities to include over-all direction of 
the advertising activities of all 
sumer product divisions. Morgan Green- 
wood, newly appointed general adver- 
tising manager, will continue to direct 
all Philee advertising. 


Harold J. Krollman joined Brook 
Electronics, Ine., Elizabeth, N. J., 
production manager of the Linden, 
N. J., plant. He was previously with 
Automatic Manufacturing Co. and Fed- 
eral Telephone & Radio Co. 


con- 


as 


sales 


the 
Chicago. 


Kotchever joined 
*arkside Wire Co., 


Saul 
staff of 


Edward Flaxman was appointed 
sales manager of Waldom Electronics, 
Chicago. He has been identified with 
the speaker cone industry for many 
years, 


Richard McQueen joined National 
Co., Malden, Mass., as advertising and 
promotion manager. He was formerly 
with Magnecord. Elliott H. Ruttenberg, 
formerly with the Special Products Di- 
vision of Raytheon, Chicago, joined Na- 
tional as price administrator. John S. 
Boyers, ex-Magnecord, is now chief en- 
gineer of National’s Magnetic Memory 
Devices Division. 


. Joseph A. Hatchwell, Mid-Atlantic 
regional sales manager for Allen B. Du 
Mont Laboratories’ Television Receiver 
Division, Clifton, N. J., was promoted 
to director of service. 


Bob Stephens, of Stephens Manu- 
facturing Co., was elected chairman of 
the Advisory Committee for the 1955 
West Coast Audio Fair, to be held at a 
date and location not yet determined. 
Membership on the Advisory Commit- 
tee was increased by the addition of the 
following members: Gramer Yarbrough, 
American Microphone Co.; Bert 
lant, Berlant Bill Thomas, 
James B. Lansing Sound Co.; Bob New- 
comb, Newcomb Audio Products. 


Ralph H. G. 
dio and electronics engineer, joined 
Magnavox Co., Fort Wayne, Ind., 
sales counsel for the High-Fidelity 
vision. 


3er- 


Associates; 


Mathews, veteran ra- 
as 
Di 

END 
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CATHODE RAY TUBE SPECIALS 
ONE YEAR GUARANTEE 
Ge STAN. BURN 
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21 
28.7 


btvy 
isopaa 

8 
isxea 1 1erP4 
16KP 


(Atomi num) 


NU) 


WOW NNN NSN 


BS ee et ee ee ee 





QUANTITY CRT USERS 
We will give you OUD allowances if you ship them 
to us ovat 10 CRT's minimum shipment. WRITE 
FOR OETA! 


ANTENNAE SPECIALS 
6 


REO DOUBLE “'V"' Antenna 
10 ELEMENT CONICAL 
Doweled inserts 2 
Folded on Low Quick Rig 
4 





winbow ‘ex comieat s 

FOOT SWEDGED 
MASTS igs FOOT PLAIN 
TV WIRE 33 mit. 300 


OHM 
OHM COAXIAL 35.00 ™ Ft 





CHASSIS 630 TECHMASTER 
Mode! 1930 with Cascode Tuner 
OPEN FACE CABINET 

TAPE RECORDERS IN STOCK 


ae yg Mode! 9T3C—2-speed Tape Ke 
Write 


$149.50 
$42.00 





for Pr 
mapio. ‘CRAFTSMAN 
Amplifier 
Tuner 
Mode! CSO00—Williamseon Amplifier Net 
Iso carry MASCO..BOGEN PILOT. etc 
-Pre-Amps, FM Tuners and WEBSTER 
’ 


et $42.90 
t 131.50 
99.50 
Ampi 
Tape 





Output Upright 
Output Potted 
locking Ose. Kform 
UNERS 


TV Permanent Magnet Focus Assembly 





Three Speed Automatic VM Record Player 
in portable carrying case. Special $39.95 
20CP4 Progressive Special $23.95 
AUTHORIZED DISTRIBUTORS for: General Electr € 


Kenrad, Tung-Sol, Mational Union, De Waid, Rega 
Automatic and General Motors 

















AUTOMATIC CUSTOM.BUILT BASICS | for P yr mouth 
thers stock 
of HI FigELiTy 
us your requests 
also carry a complete tine of popular ma shes. of Radic 
tubes at $0 10% discount Also many other special 
purpose and transmitting types, and al! electre 
parts and equipment at lowest prices. Send . 
list of our requirements for prompt quotations 
Terms %— with order. Balance COD. Ai 
Foe Naw VORK Warehouse. Minimum order ss oo 
Write Ss Saad latest price list and Hi-Fi Catalog to 


Dept 
RADIO ond 


STAN-BURN s22cits e 


1697 BROADWAY * NEW YORK 19, NY. 
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$3.00 


FOR CARTOON IDEAS 
RADIO-ELECTRONICS prints 


eral radio cartoons every month. 
Readers are invited to contribute 
humorous radio ideas which can be 
used in cartoon form. It is not neces- 
sary that you draw a sketch, unless 
you wish, 


Se V- 


Address 
RADIO-CARTOONS, 
RADIO-ELECTRONICS 


25 West Broadway, New York 7, N.Y. 








RADIO-ELECTRONICS 





ELECTRONIC LITERATURE ! HEARING AID PARTS ! ! 








BLAK-RAY SELF-FILTERING { HEARING AID AMPLIFIER CHASSIS (2 
ULTRA-VIOLET LAMP 


POCKET RADIO OR AMPLIFIFI 
& 5 wittt 


Any or all of these catalogs, bulletins, 
or periodicals are available to you on re- 
quest direct to the manufacturers, whose 
addresses are listed at the end of each 
item. Use your letterhead—do not use 
postcards. To facilitate identification, 
mention the issue and page of RADIO 
ELECTRONICS on which the item appears. 
All literature offers void after six months 


i 
MINT 


: s oo a 
$3.75. } 7 ft 100 ft 
1! SCOPE PARTS !! 
| ¢ ‘ th 4h. ib 
BLAK-RAY 4-watt lamp, model X-4, complete | co ron 
with U-V tube. This tamp gives !ong-wave uitra- a. ‘ 
violet radiation having a wave-length of 3654 
to 4000 angstrom units. Some of the substances 
made to fluoresce visibly when illuminated by 4 
UV iight are certain woods, oils, minerals | 
milkstone, cloth, paints, plastics, yarn, drugs 
crayons, etc. This lamp is self-filtering and 
the invisible U-V rays are harmiess to the 
eyes and skin. Equipped with spectral-finisn of Astron electrolytic, paper, metal- 
aluminum reflector. Consumes only 4 watts and ’ z ae Bs af 
can be plugged into any 110 volt 50-60 cycle lized and special-purpose capacitors 
AC. outlet. Will give 2000 to 3000 hours of a wealth of technical information on 
service. It weighs but 1% ibs. Approved by PRS : 
the Underwriters Laboratories and has a built- capacitors, 
in transformer so that it may be safely used Of the 48 pages, three are 
section of the selection and applica- 


for long periods when necessary. Extra U-V 
Trew NOT $16.75 tion of electrolytic capacitors, 


tubes are available. a 
ITEM NO. 125 Fae ' 
(Shp. Chas. 70¢ additional page to their 


UNUSUAL BUY 

POWERFUL ALL PURPOSE MOTOR and test specifications. Engineering and 
Sturdy shaded pele A.C. iaduc- design information on impregnated Beautiful 
a motor. 15 watts, 3000 rpm pape r-foil cz apac itors covers four pages Pit $4.75 


221%"; 4 t t NT 
a chet, ‘a/ie? chameleon tte including characteristics and test MPneiAle om 











VVEX LI 

CAPACITOR INFORMATION ! 1 “XMAS IN JULY !! 
comprehensive 4&-page catalog 
issued by Astron Corporation contains 
beside complete listings and prices 


devoted to 


and an 
performance 





SPECIAL! WOOD CABINET & CHASSIS KIT 


volts, 50-60 cycles AC 

When geared down, this 
unit can operate an 18” turn- 
table with a 200 ib. dead 
weight. Use it for fans, dis- 
plays, a 1 pur- 
oses ip wt. 21 
rt wong? $2.45 


UNUSUAL BUY (Shp. Chgs. 35¢> 
WATTHOUR METER 


Leading makes—recon- 
ditioned. Ideal for 
trailer parks 100-110 
volts, 60 cycles, 2-wire 
A.C.5 amp. Heavy met- 
al case 8!/,” x 6/4” x 5”. 
Easy to install. Ship. 
wt. 14 Ibs. 

1TEM NO. 33 

o 





WESTERN ELECTRIC BREAST MIKE 


Lightweight | Ib. carbon micro- 
phone. Aircraft type. Breastplate 
mounting, adjustable 2-way 
swivel. Easily fastened straps. For 
home broadcasts, communica- 
tions etc. Complete with 6 foot 
cord, hard rubber plug. Shera- 
dized ee finish 
Ship. wt. 2 Ibs. 

ITEM NO. 152 $1.98 
NEW LOW PRICE (Shp. Chgs, 32¢ 


AMAZING BLACK LIGHT 


250-watt ultra-violet light 
source. Makes fluorescent 
articles giow in the dark 
Fits any iamp socket. For 
experimenting, entertaining, 
unusual lighting effects. 
Ship. wt. 2 Ibs. 

item NO. 87 $2.45 
A SAVING AT (Shp. Chgs. 35¢) 


250 POWER TELESCOPE LENS KIT 


Make your own high powered 6 ft. telescope! 
Kit contains 2” diam., 75” focal length, ground 
and polished objective 
lens and necessary eye 
pieces. Magnifies 50x to 
250x. Full instructions. 


$2.95 














VE AT (Shp. Chos. 10¢) 
HUDSON SPECIALTIES CO. 

25 West ——e Dept. RE-7-54 

New York 7, N. 


I am enclosing full romitinnee for items circled below 
He sure to cote: shipping charges.) 


” 
' 

' 

' 

' 

' 

OR, my deposit of $ Ship balance C.0.D. 
viNIMUM eO'b. ORDER 55.00. ' 
C.0.D. ORDERS ACCEPTED ONLY WITH 20% DEPOSIT 1+ 
INCLUDE SHIPPING CHARGES. 1 
' 

' 

' 

' 

' 

' 

' 
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JULY, 1954 


and 150°C 
four-page 


specifications on standard 
capacitors. There is also a 
section of information on metallized 
paper capacitors, with an additional 
page of performance characteristics 
and test specs. 

Gratis to service personnel and other 
Astron i 


, E. Newark, N.J. 


interestes parties leg 
ation, 255 Grant z 


SOUND EQUIPMENT 

Leonard Radio Inc., has put out a 
16-page catalog on high-fidelity 
equipment. Photos of the equipment 
appear along with their specifications, 
description, dimensions, weight, 
price. 

Available from 
69 Cortlandt Street, 


sound 


and 


Leonard Radio Tne, 
New York 7 N.Y. 


SELENIUM RECTIFIER HANDBOOK 
Tarzian has issued 
74-page catalog, No. 666. 

The catalog is divided into 
sections, Center-sealed power rectifiers, 
high-voltage selenium rectifiers, 
bedded selenium rectifiers, and center- 
cooled radio and television rectifiers are 
described in detail in the first four sec- 
tions, along with photographs, sche- 
matics, and charts. Many suggestions 
for applications are given in 
tion, and a wealth of engineering data 
in another. The last 
a revised selenium rectifier replacement 
guide 

Available Sarkes Tar 
Rectifier Division, 415 College 
Bloomington, Ind. Price $1.00. 


Sarkes 3-color 
seven 


one sec- 


section contains 


Ine., 


A venue 


from tan 


COLOR BROADCAST CATALOG 
Radio Corporation of America 
released a 16-page standard 
broadcast equipment catalog, present- 
ing in package form all items required 
for transmitting network color. 
The list includes RCA’s color stabiliz- 
ing amplifier, color monitor, color sig- 
nal analyzer, linearity checker, color 


has 
color 


ASTATIC ALL-CHROME 


CRYSTAL MIKE 


$7.95 


$3.7's 


I 


RADIO CORP. | 


67 Dey Street 
New York 7, N. ¥ 


URGENT! URGENT! 


ELECTRONIC TUBES 


We Pay Spot Cash for: 
RADIO. TV -all 


State type 
€ hand 


COLUMBIA ELECTRONICS CORP. 


115 Liberty Street N Y 








RADIO-ELECTRONICS is paying 
good rates on acceptance for 
original and unusual articles on 
audio, television, FM and AM 
servicing, as well as articles on in- 
dustrial electronic equipment and 
applications. Send for a copy of 


our Authors’ Guide. Address: 


THE EDITOR 
RADIO-ELECTRONICS 


25 West Broadway, 
New York 7, N. Y. 











monitor analyzer, burst-controlled os- 


TOP QUALITY % | cillator, color frequency standard, burst 
oF flag generator, color bar generator, and 


FULLY GUARANTEED TUBES ° iioamoanebes 
- Available to interested parties from 
BELOW MFRS PRICES i; Radio Corporation of America, Broad- 
cast Equipment Section, Engineering 

Products Department, Camden, N.J. 


We specialize in TUBES—Receiving, transmitting 
and special purpose, etce.—serving the industry for 


TMMEDIATE DELIVERY including hard-to-get siaaihinainiaieiial WIRE AND CABLE FOR SOUND 
and discontinued numbers. All tubes exhaustively winawe, @ thought possib As a pe 9 ° , 
tested in our fully equipped laboratories, and re- GOODWILL, offering, We are giving, each me . Alpha Wire’s wire and cable fo1 
GUARANTER At totes lntividestty tense a5 RF SHES BELOW OLR OWN COnT! Louk for thene ‘ter sound catalog 153-S comprises eight 
eose-Cared Th industry-wide publications! pages. It features a new way in which 
ong” 6s | ane a to illustrate each type of wire and 

cable so that the reader can clearly 
Type _ Price understand its construction and appli- 
abe 45 4 Ss . . = 4 ie 
21807 35 cation. Each wire and cable is “strip- 
27 ped back” and its constituent con- 
ductors and insulation clearly marked. 
Integrated with these “anatomic” pho- 
tos are construction specifications ar- 
ranged in easy-to-read tables and in 
brief, clear textual descriptions. The 
general purpose of each type is also 
carefully detailed. 

To help the reader find the wire or 
cable he needs as quickly as possible, 
three fast-reference charts are included 
in the catalog. These are: descriptive 
index, numerical index, and the Alpha 
E-Z identification chart (which cross 
references construction data with Alpha 
catalog numbers). 

Gratis from Alpha Wire, 430 Broad- 
way, New York 13, N.Y. 
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5eP1 3.58 VOLTAMMETER 
me “ Charles Engelhard, Inc., has issued 
8008 ots « . . 
inaio Teta, cach 00 —_— 4 NEW a 4-page booklet introducing the new 
TRACTOR RADIO, Lint ' on $29.77|120e7 19 LISTING! . , 
Seven As HEADSETS, PAIR, jots « each $2.56 Hermach-Engelhard transfer voltam 
ingle hots, each $0 ; Just t — : 
sorted 12, Radio News and Radio-Ele Sat nomuiien meter, an instrument with an accuracy 
of 0.05% from 20 to 20,000 cycles. It 


we ion of 
7 6, | and tr € complete deseriptions ’ tube types 
2. volt type } $5) Minimum Order $10. Please include 25% deposit | is24 889 at lowest lists all the features that the a.c. volt 
meter offers. 


} tubes List a with order, Prices subject to change without notice 
Available upon request to Charles 


| Geaee All prices €.0.8. Our warehouse, .Y.C 82 | wholesale 
aren WRITE FOR TYPES NOT LISTED A seiprices! 

Engelhard, Inc., 850 Passaic Avenue 

East Newark, N.J. 





























, FREE with UB } send today 
} , or our 
every gree ccecraen t ee } FREE Copy! 


i for $25 of 
more! 140 DUANE STREET «© NEW YORK 1) NY * Phone BArclay 7-7616 


TIME DELAY GENERATOR 
Rutherford Electronics Co. has pre 
pared a 2-page brochure on the Model 
A-5 time-delay generator. It describes 
OPPORTUNITY ADLETS in detail all the electrical and physical 
Rates—45¢ per word (including name, address and initials). Minimum ad 10 words. Cash characteristics of the unit. In addition, 


must accompany all ads except those placed by accredited agencies. Discount, 10 for 12 . ote: = eet ’ 
consecutive issue M eading or objectionable ads not accepted. Copy for Sept. issue must it outlines some of the possible uses of 


reach us before June 16, 1954 the instrument as well as its special 
Radio Electronics, 25 W. Broadway, New York 7, N. Y. features. 
Available free from Rutherford Elec- 
tronics, 2707 South Robertson Blovd., 
Culver City, Calif. 














SPEAKER REVPAIRG ON ALL MAKES. Jobhers ‘ BUILD YOUR OWN ELECTRONIC ORGAN, OR MINIA 
Anprite Speaker Ser «, TO Vesey St New York 7 TURE electronic brain, Jim Kirk, W6JKX, 1552 Church 
Street, San Francisco 14, California 


REPAIR ON ALL MAKES of test equipment, and kit 

hetruction farting September First te ow for 

information Bigelow Electron ies Road 
hhulah, Michigan 


24-PAGE PLANS “‘l-Tube Receiver (Record 12,000 
mile with 6 issues ““Radiobuilder’’ $1.00. Laboratories 
328-B Fuller, Redwood City, California 


WANTED: AN/APR-4, other “APR"', “TS-"", “IE-" 
DIAGRAMS FOR REPAIRING RADIOS $1.00. Record ARC-1, ARC-3, ART.13, BC-348, ete. Microwave Equip 
Changers $1.50. Television $2.00. Give Make, Model ment. Everything Surplus. Special tubes, Tee Manual 
Diagram Service, 672-RE, Hartford Conn Lab Quality Equipment, Meters. Fast Action, Fair Treat 
ment, Top Dollar! Littell, Fairhill tox 246, Dayton 9 


Ohlo 
TEST EQUIPMENT Repaired and Calibrated by Factory 


taf? All make Superior, Simpson, Triplett, Heath, ete 
Immediate service, Douglas Instrument Laboratory, l76a 
Norfolk Avenue Boston 19, Ma 


ALUMINUM TUBING, Angle and Channel, Plain and 
Perforated Sheet, Willard Radcliff, Fostoria, Ohio 
TELEVISION RECEIVERS £20 UP. W4APL. 1420 South 
TUBES TV, RADIO, TRANSMITTING, AND SVECTAL Randolph, Arlington 4, Virginia 

PURDOSS TYVES BOUGHT SOLD AND EX 

CHANGED, Send details to BLN. Gensler W2LNI, 156 


Liberty, N. ¥. 6, N. Y RASS REFLEX ENCLOSURES $19.9 


Send for Literature Velvet-Voice Encl 
Fontana, California 

ALL MAKES OF ELECTRICAL INSTRUMENTS AND 

TESTING equipment repaired, Write for free catalogue TV FM ANTENNAS. ALL TYPES INCLUDING UHF “Well, either super circus has pink 


on m and used instruments at aving Hazelton In Mount accessorte Lowest price Wholesale Supply ¢ 
" 


trument Co, 128 Liberty Street, New York, N. ¥ Sanesiues %. She elephants or my chroma’s on the bum! 
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PREPARE FOR A GOOD JOB! 
BROADCAST ENGINEER 
ELECTRONICS 
RADIO SERVICING 





Television Servicing 





(Approved for Veterans) 
SEND FOR FREE LITERATURE 


BALTIMORE TECHNICAL INSTITUTE 
1425 EUTAW PLACE, BALTIMORE 17, MD 














Get Your F.0.0. LICENSE Quick: 


Sreveupentenss or residence preparation for 
F.C.C. examinations. Results guaranteed. 


An FCC commercial operator license means 
greater opportunities and higher pay. We are 
specialists in preparing you, in a MINIMUM OF 
TIME, to pass FCC examinations for all classes 
of licenses. Beginners get 2nd class license in § 
weeks and Ist class in 3 additional weeks. Write 
for free booklet. 


GRANTHAM School of Electronics 


Dept. 101, 6064 Hollywood Bivd., Hollywood 28, Calif 














ENDING 
ei LED 
man. Learn how to send and 


e messages in code by telegraph 
o, Commerce needs tho 
Pr 











RCA INSTITUTES, INC. 


A service of Radio Corporation of America 
450 West 4th St... New York 14, N. Y. 


: OFFERS COURSES IN 
ALL TECHNICAL PHASES OF 
RADIO, TELEVISION, ELECTRONICS 
Approved for Veterans 
Write Dept. RC-54 for Catalog 








RADIV Serer N27 MONTHS 


I] Mect proved 
| Septen! I ! Ma J a 

| INDIANA TECHNICAL COLLEGE 
| 


1} 1574 E. Washington Bivd., Fort Wayne 2, Indiana 





MORE JOBS 


than graduates 
Demand for our engineering 
graduates exceeds supply. Eflectin 
ment. Study in this world-famed college estab 
lished 1884. Quarters start June, Sept., Jan 
March. Approved for Korean Vets 


Bach. Sc. degree in 27 months 
Complete Radio Eng. courses ... TV, UHF and 
FM. Also Mech., Civil, Elec., Chem,., Aer« 

Adm. Eng.; Bus. Adm., Acct. Small classes 
equipped labs. Modest costs. Prep. courses 

rh Jean McCarthy, Director of Admiasions 
for Catalog and Campus View Book 


e place- 


2474 College Avenue, Angola, Indians 





GET INTO 
ELECTRONICS 


You can enter this uncrowded, inter 
esting fleld Defense expansion 
neverenan nts demand trained spe 
is Study “all phases radio 
mics theory Lm practice: T 
ting; vicing ay ation, ma 
ive of = 1X-mont col 
in ‘demand by major com 
S tivalent required 
tegin Jan Ma ch June, Sept, Cam 
pus lite. Write for catalog. 
VALPARAISO TECHNICAL INSTITUTE 


Dept. C Valparaiso, ind 


TV REPAIRMEN 
MAKE TOP MONEY 


In just 39 weeks, you can get 
complete TV service training! 


Streamlined course gives you all | 


essentials tor a good job as service technician 


Graduates in great demand; jobs are plentiful in | 


this growing field Other courses, in electronics 


radio operation and maintenance. Day or evening | 


lasses; modern equipment. Opportunity for er 
ployment in local industry 


Write for Catalog 111 Today 


INDIANAPOLIS ELECTRONIC SCHOOL 
312 E. Washington, Indianapolis 4, Ind. 





LEARN TV SERVICING 


r t f 
Write Dept. e.74 


WESTERN TELEVISION. INSTITUTE | 


Los Angetes 15 











ated. 





SUBSCRIBERS 


If you're moving, please don't forget to send us your address 
as it appears on the copy of the magazine, including the num- 
bers shown beside your name, as well as your new address. 

If we receive this information before the 20th of the month, 
you will continue getting the magazine without interruption. 


Your cooperation will be most helpful and greatly appreci- 
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You Can Become an 


ELECTRICAL ENGINEER 


with a Bachelor of Science Degree 


IN 36 MONTHS 


Major in Electronics or Power at 
Milwaukee School of Engineering 


Everyone knows the tre- 
mendous opportunities 
ahead in electrical engineering. The 
expanding field of color television 
alone is one example. In addition to 
the demand for engineers, thousands 
of engineering technicians are need 
ed. The Milwaukee School of Engi 
neering can prepare you to become 
an engineer in 36 months or an en 
gineering technician in 12 to 18 
months. It'll pay you to look into it 
today. No obligation 
Technician and Service Courses 
— 12 to 18 months 
In I2 mont ( ul be a radio 
techniciar Ay {ditional 6-month 
course qua i a radio-tele 
vision techni han Associate 
in Applied Sci egree, Or you 
can earn n ! trial electronic 
technician ce 12 mont 
hese ect ! ! form 
the first ! m lead 
ing to 3 lectrical 
KEngineerit I ! ( hject 
in Le t t vineet 
ing, { ( ! thi 


4 Pr 4 
3s uy 
Terms open 
July, September, 
January and April 


0,000 former 


M I LWA UKEE 
SCHOOL OF ENGINEERING 


aaeee TEAR OUT AND MAIL TODAY ee#eee 
MILWAUKEE SCHOOL ( ENGINEERING 
Dept. RE if N waul treet 
Milwaukee 1, W 
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first flight 


Without trust in Daddy’s strong arms, 
fear would blot out the fun of first flight. 
But because Daddy's smiling, loving 
face is below, life adda a thrilling new 
dimension, founded in love and trust. 


All our adventures begin in and 
come home to the security we cannot 
do without. 


To give and to get security is the main 
business of living. It is a privilege and 
a responsibility. It provides us life’s 
finest rewards. 


Have you ever thought that this 
security is possible only in a democracy? 
We continue to grow stronger as a 
nation when more and more secure 
homes are bulwarked together. The 
security of your country depends on 
your security. 

Saving for security is easy! Ilere’s a 
tem that really works—the 
ting in 


savings ®y 
Payroll 
United State 
Go to your 
choose the 
That money 
before you even draw your 
Bonds are 


Savings Plan for inve 
Savings Bond 

office, 
save, 


company’s pay 
amount you want to 
et aside for you 
pay. And 
turned 


will be 
invested in which 
over to you, 

save only $3.75 a week on 
and 8 months you 


If you can 
the Plan, in 9 year 
will have $2,137.30, 

U.S. Series “E” Bonds 
earn interest at an average of 3% per 


Savings 


year, compounded s¢ miannually, when 
held to maturity! And they can go on 
earning interest for as long as 19 
years and 8 months if you wish, giving 
you back 80% more than you put inl! 

For your sake, and your family’s, 
too, how about signing up today? Or 
join the Bond-A-Month Plan where 
you bank, 


S. Government does not pay fo 

advertisement ‘ donated b 

this publication in cooperation with th 

Advertising Council and the Magazin 
Publishers of America. 


r 
v 
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| Publisher, Inc., 480 Canal Street, 
| York 13, 





BOOK REVIEWS 


SPECIALIZED HOME AND PORT- 
ABLE RADIO MANUAL, Volume 8 
(RCA). Published by John F. Rider 
New 
N. Y. 8% x 11 inenes, 96 
pages. Price $1.65. 


This is the eighth in a series of 11 
volumes of diagrams and _ servicing 


|information covering 49 different home 


and portable radio manufacturers. The 
manufacturers are grouped alphabet- 
ically through the 11 volumes. 

Volume 8 covers RCA home and port- 
able receivers released between June, 
1951, and December, 1952. Thirty-four 
of the 96 pages contain schematic dia- 
grams; the remaining pages carry tube- 
socket voltage and alignment tables, 
dial-stringing and _ service-adjustment 
diagrams, parts lists, and other perti- 
nent servicing data. 

This book presents in a compact, 
convenient, and inexpensive form, all 
the material found on pages 1 through 
96 of the RCA section of Volume 23 
of Rider’s Pe rpetual Troubleshoote r’s 
Manual.—RFS 


AUTOMATIC RECORD CHANGER 
SERVICE MANUAL, Volume 5 (1952- 
1953) including Multispeed Changers 
and Tape Recorders. Compiled and 
published by Howard W. Sams & Co., 
2205 E. 46th Street, Indianapolis 5, Ind. 
8', x 11 inches, pages not numbered. 
Price $3.00. 

Like the previous volumes of this 
series, this is a compilation of Photo- 
fact folders covering the various makes 
and models of record changers and tape 
recorders. A comparison of this volume 
with the preceding one points up very 
dramatically the growth and acceptance 
of tape recorders. 

Of the 22 folders in this volume, only 
six are needed to cover 17 different 
changer models produced by 5 manu- 
facturers, and 16 cover approximately 
57 tape recorder models of 11 different 
makes. (The previous volume of 26 
folders covered 16 changer models, 14 
tape and 6 wire recorders, and one 
combination disc and tape recorder.) 

A two-part 14-page index is included 
in the The first lists all 
makes and models of record changers 
and recorders covered in Volumes 1 
through 5. The second section is a 
cross-index showing the make and model 
number of the record changer used in 
various radio and TV receiver combina- 
tions produced since 1947.—RF'S 
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Color TV 
By Jeanne DeGood 
The jobs and pay in this TV 
Are better than the duller 
kind, 
And quite an opportunity— 
Unless a man is color-blind. 











SERVICING TV VERTICAL and HOR- 
IZONTAL OUTPUT SYSTEMS, by 
Harry E. Thomas. Published by John 
F. Rider Publisher, Inc., 480 Canal 
Street, New York 13, N. Y. 5% x 8'% 
inches, 172 pages. Price $2.40. 

Displaying painstaking attention to 
details, the author has given a complete 
analysis of the television “workhorse” 
circuits, the vertical and horizontal out- 
put systems. 

Using easily understood, straight- 
from-the-shoulder theory, he treats ex- 
haustively the development of the verti- 
cal and horizontal waveshapes as they 
are formed in their respective output 
circuits and appear in the deflection 
yokes. The horizontal output circuit 
being the more complex and of the 
greater interest to the techni 
cian, is treated at great length. The 
author discusses the output tube, out 
put transformer, linearity width 
coils, damper diode, deflection yokes, 
and high-voltage circuit individually 
and collectively. 

Separate chapters are 
variations in horizontal and vertical 
sweep output systems, the deflection 
yoke, and mechanical features of 
circuit components. 

As a conclusion to the book, the final 
chapter consolidates the previously cov- 
ered theory in a thorough discussion of 
waveforms and picture-tube patterns 
caused by defective output circuits 

For fulfilling a designated purpose, 
the author has scored a bull’s-eye.—JKA 


service 


and 


devoted to 


sweep- 


THE PRESENT STATE OF PHYSICS, 
arranged by Frederick S. Brackett. 
Published by the American Association 
for the Advancement of Science, 1515 
Massachusetts Ave., N.W., Washington 
5, D. C. 64% x 9 inches, 265 pages. 
Price $6.75. 

This is a collection of papers on nue- 
leonics, solid-state electronics, chemical 
physics, and biophysics. The book is in 
tended for scientists, and the language 
of much of it is at the scientist’s level. 
However, electronic technicians will be 
particularly interested in three of the 
papers: “The New Electronics” (Lark- 
Horowitz), “Flow of Electrons in Holes 
and Semiconductors” (Gardeen), 
“Barium Titanate Ferroelectri« 
Hippel). They will find all three 
understandable and informative 


and 
(von 
both 
FS 


COLOR TV CIRCUITS and SERVIC- 
ING, by Charles C. Beste and Frederick 
J. Beste, Jr. Published by Beste Elec- 
tronic Engineering Co., Baltimore, Md. 
6 x 9 inches, 104 pages. Price $2.95. 

This book is suitable for those who 
wish to get a quick smattering of color 
TV, or for those who have heard of 
color TV and have a mild, not insati- 
able, urge to learn more about it. 
Within its six chapters the authors dis- 
cuss fundamentals of color television, 
reproduction of color TV images, NTSC 
color system, color receiver circuits, 
color TV servicing, and a glossary of 
color terms. 

While this book is by no means com- 
plete, it can act as an introduction to 
a more comprehensive text—MC END 
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Here’s a NEW @ 


Way to Reach 
the Top in 


TV SERVICING 


All-practice method— 
professional techniques, 
skills, knowledge of 


circuits, etc. 


Includes 17” picture tube, all other 
tubes, components for a TV Receiver, 
Scope, Signal Generator, HF Probe. 
Low Introductory price under $200, 
on easy terms. Mail Coupon today. 


F YOU HAVE some Radio or Television experience, or if you 

know basic Radio-Television principles but lack experience— 
NRE s new Professional Televivion Servicing course can train you 
to go places in ‘TV servicing. This advertisement is your personal 
invitation to get a free copy of our booklet which describes 
this training in detail, 


LEARN-BY-DOING “ALL THE WAY” 
This is 100°) learn-by-doing, practical training. We supply all the 
components, all tubes, including a 17-inch picture tube, and com- 
prehensive manuals covering a thoroughly planned program of 
practice. You learn how experts diagnose TV receiver defects 
quickly. You see how various defects affect the performance of a 
TV receiver—picture and sound; learn to know the causes of 
defects, accurately, easily, and how to fix them. You do more 
than just build circuits. You get practice recognizing, isolating, 
and fixing innumerable TV receiver troubles. 


You get actual experience aligning TV receivers, diagnosing 
the causes of complaints from scope patterns, eliminating inter- 
ference, using germanium crystals to rectify the TV picture 
signal, obtaining maximum brightness and definition by properly 
adjusting the ion trap and centering magnets, etc. There isn’t 
room on this or even several pages of this magazine to list all 
the servicing experience you get. 
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SERVICE MANAGER & 


¥: 


UHF AND COLOR TV MAKING NEW BOOM 
Installing front-end channel selector strips in modern UNF-VIF 
Television receivers and learning LHF servicing problems and 
their solution is part of the practice you get if you live ina LITE 
area. To cash in on the coming color TV boom you'll need the 
kind of knowledge and experience which this training gives. 


GET DETAILS OF NEW COURSE FREE 
Once again—if you want to go places in TV servicing, we invite 
you to find out what you get, what 
you practice, what you learn from 
NRIs new course in Professional 
Television Servicing. See pictures of 
equipment supplied, read what you 
practice. Judge for yourself whether 
this training will further your am 
bition to reach the top in ‘TV serv- 
icing. We believe it will. We be- 
lieve many of tomorrow's top ‘TS 
servicemen will be graduates of this 
training. Mailing the coupon in- 


volves no obligation. 
National Radio Institute, Dept. 4GFT 


l6th and U Sts., N.W., Washington 9, D. C, 
Please send my FREE copy of “How to Reach the Top 


in TV Servicing.” | understand no salesman will call 
Name 


Address 





Conversio — 
* rene ase nti Cos 


Qualit rriminates 


st 
™ Higtrenance Expense 


UNIVERSITY trump- 
ets cre built to the 
highest standards in 
the industry—by the 
pioneers of the reflex 
trumpet. They are 
completely weather. 
proof, super condi- 
tioned for any locale 
or climate. Achie 

ment of highest? at- 
tainable conversion 
efficiencies reduce 
omplifier require. 
ments. Get the facts. 


RUGGEDIZED 
TRUMPETS 


* Less Oriver Unit 
MODEL GH rr) oH = SM 
Low Frequency Cutoff 85 cps. 120 cps.150 cps.200 cps. 
Sound Distribution 65" — — 
Air Column length 6 6", "4 4% tt. 3% tt. 3”, 
Geli Diameter — 30,25 %” 3 201%," 16! 16%" 
“Hern length 27%" 19" —*1S%” 2 


*Shipping Weight 25 ibs. ¢. 20 lbs. Vi ibs. 9 ibs. 


HIGH EFFICIENCY DRIVER UNITS 


MODEL SA-HF — Workhorse of the 
sound industry for general PA and 
Industrial use. Very high efficiency 
delivers extra punch to cut through 
heavy noise. Response to 10,000 cps. 
ideal for both speech and music. 
Tropically and hermetically sealed for 
trouble-free service anywhere. 











MODEL MA-25 — A low cost unit 
for use where response to 6000 cps. 
meets requirements. No compromise 
in quality — incorporotes all the 
famous UNIVERSITY quality fea- 
tures — high efficiency magnet 
structure, tropicallized full size 2” 
voice coil, rim-centered break-down 
proof bakelite diaphragm, etc. 


MODEL PA-30 — A “de-luxe” unit 
incorporating every advance design 
feature including famous University 
W Alnico 5 Magnet and byilt-intrans- 
former with terminals available thru 
housing base. For all amplifiers in- 
cluding 70 volt systems. Response 80- 
10,000 cps. with 30 watt cont. power. 


MODEL $A-30 — Similar to the 
SA-HF in response ond efficiency 
but includes o multi-impedance line 
matching transformer with taps ac- 
cessible through water tight cover. 
Taps designated in impedance vol- 
ves ond watts for “constant voltage” 
lines. Die-cast aluminum housing 
affords lasting protection, 


Write for catalog describing 
the complete line of University Hi-Fi and PA 
reproducer equipment, including 
Radial Type Projectors. A ss Desk 16-G 


Umiversil 


LOUSSPEACS INC 


Wh 





ADVERTISING INDEX 


Radio-Electronics does not assume responsibility 
for any errors appearing in the index below 


All Channel Antenna Corp 
Allied Radio Corp 

American Phenolic Corp 

American Television and Radio Co 
Amplifier Corporation of America 
Arkay Radio Kits, tne 

Astatic Corp 

Astron Corp 

Atias Sound Corp 

Aude! Publishers 


Barry Electronics Corp 
Bell Telephone Labs 
Brooks Radio & TV Corp 


CBS Hytron (Div. of Columbia Broadcastina System 
Capitol Radio Engineering Institute 
Centralab—Oivision of Globe Union 
Century Electronics Co 

Channel Master Corp 

Chicago Standard Transformer Corp 
Cleveland institute of Radio-Electronics 
Collins Audio Products Co tne 
Columbia Electronics Corp 

Columbia Wire & Supply Co 

Concord Radio 

Cornell-Oubilier Electric Corp 

Coyne Electrical & TV Radio Schoo! 


Oeico Radio (Division of General Motors Corp ) 

Desco Mfg. Co 

DeVry Technical tnstitute 

Dumont Labs. Allen 8 Inside Front Cover 


Edlie Electronics 121 
Electric Sweeper Service Co 120 
Electro-Voice, tne Inside Back Cx 
Electron Tube Wholesalers, tnc 

Electronic instrument Co., inc. (EICO) 28. 119 
Electronic Measurements Corp 


Fenton Co 


General Cement Mfg. Co 
General Instrument & Appliance Corp 
General Test Equipment 


Heath Co 

Hershel Radio Co 

Hudson Speciaities Co 

Hughes Research & Development Labs 


Indiana Technical College 
Instructograph Co 

international Correspondence Schools 
International Rectifier Corp 


Jensen Industries 
Leotone Radio Corp 


Mallory & Co., Inc., PR 
McGraw-Hill Book Co 
Macmilian Co.. The 

Metalace Corp 

Moss Electronic Distributing Co 
Mosley Electronics 

Musical Masterpiece Society 


National Electronics of Cleveland 
National adio institute 
National Schools 

New Jersey Television Supply Co 


Perma-Power Co 
Precise Development Corp 
Precision Apparatus Co tne 
‘on Electronics 
tice-HMall, tne 
Progressive ‘‘Edu-Kits'’ 


Quam Nichols, tne 


RCA Institutes, Ine 

RCA Victor Div. (Radio Corp. of Americ 
Rad Tel T Co 

Radelco Manufacturing Co 

Radiart Corp 

Radio City Products 
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Baltimore Technical tnetitute 
System Co 
am School of & 
va Technical College 
polis Electronic School 
Schoo! of Engineering 
Institutes, tne 
'-State College 
Valparaiso Technical Institute 
Western Television Institute 


tronice 





Radio-Television Training Association 
Raytheon Manufacturing Co 

Rek-O Kut 

Rider Ine 

Rinehart 

Rohn Manufacturing Co 


Sams & Co... Inc., Howard W 
Sangamo Electric Co 

Service Instruments Co 

Shure Brothers tne 

Spraque Products Co 

Sprayberry Academy of Radio 
Stan-Burn Radio & Electronics 
Steve Ei Electronics Corp 
Stuart Electronic Distributing Co 
Syivania Electric Products 

Tab 

Technical Appliance Corp 
Television Communications tnstitute 
Teitron Electric Co 

Tung Sol Electric Co 
University Loud Speakers 

Video Electric Co 

Wailsco Electronics Corp 
Windsor Electronic Tube Co 
Winegard Co 


Zingo Products 


DIAMONDS OR 
RINNES TONES * 


H w any times have you been f 


(or tubes) that 


cheap prices and extra 
« buyer into purcha 
genuine arte 


our confidence in our 


You can ae 
ully-quaranteed STAND- 


new, first quality, 
ARD-BRAND Tubes. 





Ask for FREE News Bulletin and 
Handy Order Form 








Tube Orders Over $25.00, with 
remittance, PREPAID to you in 











RECEIVING TUBES 


Net Type Net 
95 6 
6 


aN<KXS 
NNNaS 


NAF FEREPFALAFSESSSSESP PP D> 
> 
Se ee bl ee 1) 


“xXBOZrR-IOUNPN<IMO 











SPECIAL-PURPOSE 


Write for our complete Ijnting of XMTG. Industria 
cial-Purpose and Crystal Diodes. We stock over 
types at excellent prices 





a 
Many ne al purpo 


AUTHORIZED DISTRIBUTORS 
CBS-HYTRON EIMAC WESTINGHOUSE 


ORIGINAL JOBBERS'’ BOXED TUBES 
IN STOCK—LATE DATES, at 
WHOLESALE PRICE LEVELS! 














TWO-COLORED TUBE CARTONS, 

Safety Partit re s Tube Br 

Super-Glos 

Distinctive 

any one size. Quantity 

Size 

Miniature 

aT 

LARGE GT 6 

LARGE G (SU4G. 68G66G 
Terms: 25° with order 
All merchandise quaranteed 


PHONE: REctor 2-2562 
ELECTRONICS 
CORP. 

. Y. 6, ae 


(6AU6. GALS. etc.) 
6 ) 


136-B LIBERTY ST. N 
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70’: to 90% OFF on TUBES “"soxeo. FULL YEAR GUARANTEE! 


SAME DAY SERVICE . . . OVER 300 TYPES IN STOCK AT ALL TIMES! 


No. 6 ° ranco “Star” UHF i Pri 
° 70 YOKE hong wool a . A bpmunareipwel _— -- Type Price 
Manufactured by Todd. sickle and other auatinesned, setsiees af: tah <chnion a y . a 
leading mf ery good vaiue, makes i The phe ages TE cai emcee é r "A: T y 
conversion profitable and si "ansie they're “ss 4 : stor, 6GCBG I-F and « d * 6AV6 -40 7A7 67 
iat | pri - oe ipped ready to install ans C3 d 6AX4GT_ .65 7A8 .68 
oes unas. | O°. 84 s4 | 7 
‘ 6BA6 49 
Lots of 5 ! sy a 1A* v7F¥ 6BA7 .57 
$1.80 ea. Bioete P 6BC5 54 

No.7 ascode — and . 6B 

65° YOKE v4 oe. Lhe “ 6BD6 45 


Lotsof3 rice S40.05 ( 2 
906 tehet ICS | OBES 51 


Philco TV BOOSTER 


Completely self-contained. inciuding 2 636 tubes ... 1 


ARES 
6EG6G- 1.25 
for high channeis and 1 for ‘ow. chan 


nels and selenium rectifier. Plastic Lots of 3 d 6BH6 .53 

poh in factory ‘eal ale —y Pate | $] 0. 95 9. yy ea. a 6BJ6 49 

l 6BK5 .80 

STANDARD BOOSTER COMPLETE $5.95 ” . + a Yo 

VARIABLE CONDENSERS LCé 9 | 6BN6 59 19T8 

Manufactured by Philco, Radio Condenser, etc. | No. 96 Famous Standard Coil . 59 | 6BQ6GT , 

2 Gang AMandFM No.9 Each Lots of 3 CASCODE TUNER | |\ 53 59 | 6BQ7 1A 

foram 2 pare 8% 7% > Famous standard Me iI ¥ AQ 6B2Z7 ; ; 25AV5GT 

ees. Se sdustion 6 ico. 1LH4 ° 6C4 ¢ ‘ 25B96GT 
gear | to conues plunger is » Teplacement. “includes | TLNS . 6C5 : 2 SL6ST 

lley type drive wheel tubes 68K7 or 68Q7 an . ACE 
2 Gang AM 3 Gang FM No. 10 IN5GT 


Equipped — drum pulley 89c 79¢ $1 4.95 wy If ‘ 6CB6 ; 2525 





ARES 











and padders. | : oT . 6CD6 
2 Gang Superhet No. 11 : - 
Complete with padders and 79¢ 69 ory b- a " 
3 ots oO : E 
2 Gang AM Superhet Wo. 12 89c 7% | ANODE CAPS 19c ea. ‘%5.°%.7° | 185 51 | 6E5 
ewer type drive wheel. 174 J AES T ) Ad 
: No. 132 CATHODE RAY TUBE REJUVENATOR | 14 . 6F6 . ‘ 35B5 
Lots of 10 1U5 . Gt +2 | 12A 35C5 
V A 6H6GT ’ , 35L6GT 











install, no tools needed 1X2A é 6J5GT . 2AG 35W4 
Saaias Smee dew Suet Woviek, 2A3 0 | 656 ' 354 
sack potenee.ae. 2W3 38 | 657 3523 
2X2 4 5 4 : 
3A4 ‘ ' 35Z5GT 
3FS 4h 


No.2 Hil-Watt | a 


394 
RESISTOR KIT 6 seem on 190 Voll - 
Consisting of 5, 10, 15 Ing requirement. 250 Wat 284 
and 20 Watt vitreous | *\: an th ag Yay 3V4 
type resistors by Ward, sefull , Approved. q fp 
I.R.C., etc. A_ top- : se tcile $. 5U4G $4 2R4 
flight buy! Lote of "3. “a 64 Each wW4GT 50 | 6S7M , 50A5 
ASSORTED KIT OF 20 |, we? fo...9Re a8 5Y3GT S8 ‘ 50B5 
“7 = oe ce 5Z3 : 2BDE , 50C5 
$1. 95 § WEN POLISHER 10. 60. “Lots °f 9.30 ea. | OAS 6SD7GT 4 ‘ 50L6GT 


6A7 


otdeed CERAMICON KIT 6AB4 


kit of 50 assorted ceramic discs, $ 6ACS ~ail 
biplotes, triater condenser. an - e 6AC7M 1GT 
ensers popular sizes, used in T.V. an neie 00s 6AP4 - 6SK7GT 
tar - A MUST kit. List price $1.89 ea. 6AG5 E 6SL7GT 


6AG7M , 6SN7GT 

ARMY-NAVY No. 46 HI-VOLTAGE 
6AH4 B 6SQO7GT 
HEAD SETS R.F. COIL | tans 273 | Sores 


bAJSS 
Individually box- 4500 VOLTS RF 
RA MER 

ed. Very sensi- TRANSFORME 6AKS5 


tive. Meets both be ily pice 6AK6 " " 4 

Army and Navy supplies, using $” to 6AL5 - . 12SA7GT 
specifications. List ee dishes ‘Sind: eae de bAMB t 12SK 
price—$16.00 too BIG to be beaten! 6AQ95 y 

92.95 so t9 oe a... - 13 | 6AQ6 ae 

scr ven set _9t-83 8. 79C fea | 6097 12SK7GT 


6ARS ‘ 12SL7GT 
agg 10 inch | wo, 107-5 DOUBLE FLYBACK | SARS 12SN7GT 


3 
SPEAKER arr vy bog - | 6AS6 , 12SQ7GT 
2.15 on, : tor 6AT6 ; J 
Lots of 5 : et 6AU4GT ‘ 12V6G 
$3.95  $3.60ea. “19 ea. S'yst. | 6AUSGT .82 12X4 


aa Den i oe ee On Om © waa aa Integrity 1s Our Chief Asset 


« A 25% deposit must accom alt Send For FREE 
tan nek ane Ofsets Uuote gist | PLEASE: fersicctsscmana™save clos. | pated | ga rhanas, | Tuts in mon Zype Cover 
rvr amd 
ANDLING CHARGE. Subject to prior sale charges! We volena Mis unused money! CATALOGUE 
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SELENIUM 
RECTIFIERS 
We specialize in Ree- 
thers, Puwer supplies 
to specific ne. Im 

mediate de Nivery 


- 
‘= 
~ 


8: 


PuwRPaune 
Neneeve 
eecocowe 


on 
00 
POWER RECTIFIER CATALOG 
HIGH CURRENT 
PWR SUPPLIES 
“vIn 


Head 





witeh 
Stee 
put, 226 
Continuous 
® 


0-28V0C 
at 


o Veriab 
setee 6 “avec 


RECTIFIER XFMRS 
Primary 118V 
Qeeendary ° 
‘ 


continueue 





3 
Am " * 
ZA 
; 10 
RECTIFIER CHOKES 


o7 Hy 





o Hy 
Oo4 Hy 





fan cooled. Re- 


& 9 7 (cT) 
ow sulfide 


100 
ae e 


amp., 
it 


330 
"CD" MFGR 


Smaller 


of 
uant 
each .. 40 * x 

VARIABLE DC POWER SUPPLY 
Full Wave rectification, 
6000MId filter Condene- 
er, fused. 6.39 12. 6v 

amp oper 


60cy. Model 20 “e 

poo 653.08 

=< eee Sa0'be 
TOGGLE SWITCHES 


SPOT I15A/125V Center & 
AN3022-18 69. ‘\ 
SPST SA 5 





at 2 
115V 

hove 
Sextet 4! 








OIL CONDENSER 
SPECIAL 


2MFD 600VDC 


Po® Steatite 
justable 


Aerovox 


ase 2” 
BRAND 
for $1.50 


rectifier 
1198 


TV & COAX CABLE 
300 Ohm Twinex duty 65 


mil copper 
per ft. $1.39 
1000 Ft 5000 Ft. $80.00 
300 On q 100 Mil Extra 
heavy duty 100 ft 
1000 


Heavy 
lead in 
ft 


aoe $3 Onm 
11U 75 Ohm 

RGSO8U 73 Onm 

MiVoits 15KV 


1000 ft 
ooo ft 
; 0 ft 
Anode Wire 50 ft 
TELEVISION ANTENNA 


VEE CONICAL Groad re 
« hanne 1. power 





aay All Channel, 
lamp 
ous " hannel, Sturdy 
w Mtg Clamps 7x 
pineow CONICAL 
5 Interlocking 
rustproof 2 


59¢ 


LOTS OF 10 
Your selection of 10 at S%c each or 
smatier quantity at indicated prices. 


ELECTROLYTIC CONSSNESR 


ones 


#. “Yo fo. 





you 
PICK 
THEM 


sO0VIN 


20MF 450V&20ME 
50 mf/S50vde FP 
250vde 


Dual 16 MFD/ 4509 











WAREHOUSE CLEARANCE 
CRYSTALS | t r2 lider 4in “ss “ee. 
49c; 3 $1.00. Assorted ‘values. 10/$2 
Special I735 OKC each 
aoc. 4 


10; 
Deeher Root ee, 
Veeder Root 4 lig 
RF Choke 20MH ; 
Band Pass Filters 60. G0 5 wv $3 


+ for $2 





RYH eee eee eee OOOO 
xXepccs2-3Trrrsecoss 
NeSaFssFTOSCsuweun 











*From This Special List We Ship $10.00 and 
Up Tube Orders At Our E 
peid) Withie Continental Limits of U.S.A. 





nse (Post- 


y Gtd. When ordering mention 7RE 
56 60 

















sF7arT 
sa7 

















7 
Ss 


« 
5678 


L 
cKS702 
703 
Xtal Diodes 
1A 





Rute Ne 
x 


TOSPN< 
evaaves 
© 
pod 
mp o> 
et 
e 








x 
> 
- 
x- 
7 
i 
- 


> > 
oe 





NO ANH BUBB @Guwwn 








“63 


Oe ee ee 


CKS33AXx 








beste ae a8ov Total 
Seeds. Kenint« ft rap ect 
” Ma Ue c 40 
“BATTERY - 106. "WATT/SCDS 
PHOTOFLASH a 
sey obo Beahen... 
$asmro asov Sw’ 


iat 


7 
selenium 
seh Handbook ckt 


** PHOTCFLASH 


Repiecse 
Ww 





866A KIT and 
XFORMER 


Tubes & 
Transformer 
bar pies docy 
2.5 o ni 
Vout Enoulatten $4.96 


ty HOGA 


socket 
Rated 





“[ENK” 180 WATT 

PERFECT BALANCE 

SOLDERING GUN 
ther olde ring gun 


Sty s 
tip _ alloy korodless tit 


trans 


FAMOUS vote GUNS 


» erin 2 ips 
foous light a> 1 vit for comfort.10.29 





HI-FI SPEAKERS 
All ®& ohm Alnico 
Maunets qribuitt Network, 2 
wires needed for Tr LF 
Ke , Famous Hi-F 
cakers Mgrs 
a8 Coaxial Pm & 5” Tweet 
a 20.17500 
2 


watt 


AUDIO COMPONENTS 
lectrovoice triplay cart $1.98 
RPXO40 78 Goldstone $5.25 
RPXO41 MG Goldtone $5.2 
KPXO50/GE Boxed 59 
RPXOS2 Oval 
RPXOSS) .OO1 
G 


45-1 4ke 





Rr 

RPIOLS 
MGor7s 
MGor7&a 
MGor78 


Dual diamond 
single ommit 

single sap hire 
Dual sapphire 


aty 


$1.98; 4 for 


TUBE SOCKETS 

CINCH JOHNSON — AMPH 
(low-loss mica) ring mtg 
Ze; 1 





Oe ee 
Cee 


we 


bottom mtg 


rubber shoe ‘i m 
Sec; 


ze 


min (mica) bottom mtg 

min (fkit) bottom mtg 

' min (bkit) base shid 28c or 
WRITE 4/QTY PRICE & RmITTiNG T 


THAT'S \\ T 
a 


F y- 
«Si 
pa ake a or) 


seesessssseses 


< 


@ suv 
Dept. 7RE 


—__________—— 
§} OIL CONDENSERS 
NEW WAREHOUSE LIST 
OOO2ZSMFD 25KV 
$4.00: 2 for 
OO1L6MFD 15KV 
“a $7.00; 2 for 
2%. .1MFD 2000V $1.39; 2 for 
SMFD 600V 
rfy aoa 


$7.00 


SMFOD 600V $1.50; 
16MFD GOOVAC 1800V0C_ $5.95; 
10MFD G6OOV(2.5-2.5-SMFD) o1! 12 for 


OIL CONDENSER 
SPECIAL 


$1.75 ea. 


lots of 
Case dimensions, not including 
insulators 4'sH «x 144W & 
14D Smaller 
special 





10 MFO 
600 voc 


Quantitie 
$1 





“*TAB’’ SPECIALS 
NUMECHRON TV-Clock & juve Bb 98 
2 


Speaker Cloth 


CLOCK Motor 10 Va Switeh 9 


circuit BREAKERS 





Heinman 
12 5 


$20 00; 30, $78 
Py 
o'38-98. so. 's38 
cimcurr ‘rit 10-15-20 Amps 


1.00; Asst 





Ww eMTG 


THAT'S 


ba 
cRKT rk Fuse $i. 


M/ 


A 
BUY J 


111 LIBERTY STREET, NEW YORK 6, N. Y., U.S.A. 





SPEEDWAY ELECTRIC DRILL 
Ve" MODEL 200/ 


Hi-Torque (powerful) 
appyd 2400 RPM 
AC dD motor, 
geared chuck and key 


et 400. 25 RPM 
drill bite « $29.95 
el 793 %%” 600RP M Odrill bits 20.95 





CHROME VANADIUM SPEED ORILLS 
HH 


s Set 
index Huot 29 
Index Huot for 60 Pes 


NEW RHEOSTAT LIST 

20 ohm SOW Model J 1.98; 

60 ohm 50W w/ knob 98 
100 ohm 5O0W w/knob 1.50 
125 ohm 25W Model H 1.10 
225 ohm 50W 1.98; 

JOU ohm 22 “dy Model P 2.98 5S for 
500 ohm 25W Model H 1.10; 10 for 
800 ohm SOW Model J ; 98; 10 for 

2500 ohm ; y 10; 10 for 
5000 ohm 25W Model H i 25; 10 for 


12 
Orit 
Ort 





=e 


—~ 
OuEvoFreae 


10 for 





ssover 250mA. 
6Vv 5 

S$oove Tv Coma. 

420VCT 90MA, 

12, 24 1ISVDC 

2X330VCT 10MA, 


if > & 230 
EACH WNDG 


230 TO 115¥ AUTOFORMERS 


50-60 
Core i v1 1 








FILTER CHOKES 
1I75MA $1 ry $2.49 
125MA/t ‘ D 
sid / iKvir 


OHY 


$1.98 
1 $2.89 
100ma 
8.95 
eax eo 
2 $35 


$2 "06 


2K 
13.5Hy 1 amp 17 vine Raythes 
Q CSD 69¢ 
10 y 500ma Swinging “$6 98 
$1.25; 2 


Dual 2Hy ots ased 
TRANSFORMER SPECIAL 
6.3 VOLT 3% AMP 
CONTINUOUS DOTY, 
LISVAC input 
ooan 2 5/16H 
ec 





$1 Oe VALUE 
Special 00; i2 for $10; 
FILAMENT TRANS. 
. $5.50 


100 fo 





Sxi2 6V 2A 2V 2A 
CcsD $3.59; 3/$10.00 y 
PRECISION RESISTORS 
FOUR MILLION IN STOCK 
All 1% Accuracy Gtd 


ORDER ANY VALUF WE HAY 
REGULARLY SOLD FOR 





VALUES (U-SELECT) 
© SECOND RANGE, NO. 
£, WE SHIP TYPES IN sTO 
1 i MEG & UP ADD 25¢ EA RESISTOR 
vet Eee SALE 
TEST EQUIPMENT 
NEW & LIKE NEW boa 
_ALL TESTED—MO 
BACK GUARANTEE 
we ow a & TRADE 
oer 


FGRS 





a 
i718 Decade Res Box(LN 
352 Bar Generator 
Simpson 260 VOM 
Precise 304% W Scopes 
Precise GOTW VIM 
Precise 630W RF 
Precise 111W Mu-Cond Tube ¢ 


EMC 104 VOM Ready to 

Money Back Guarantee (Cost 
Mdse. Only) $5 Min. Order F.O.B. 
N.Y.C. Add Shpg. Charges or 25% 
Dep. Tubes Gtd. vic R-Exp. only. 
Prices subject to Change Without 








RADIO-ELECTRONICS 





NOW —Zetter 
choice than ever! NEW 


—in CRYSTAL moon $24 


chest or hand use. Supplied 
with neck cord, support clips Model 915 CENTURY 


and 18’ cable. Output —60 db. 
cod 1 Response 70-8,000 cps. For \— Most popular microphone 
home recording, paging, PA ~% ever produced! Stands by it- 


and amateur radio. Pressure self. Fits in hand or on 
cast case in lustrous satin | stand. Smooth response 60- 
chrome finish. Wire-mesh head | 7000 cps. Output 50 db 
acoustically treated for wind AC-DC insulated. Moisture- 
and moisture protection. Hi-Z. sealed crystal. Satin Chro- 
Size 3-5/32” x 1-7/32". f mium finish. Hi-Z 
Net wt. 8 oz. List Price $18.00 Mode! 915. List Price $11.25 
Mode! 915-S. With switch. 
List $13.00 


NEW "926 | 


With two brand new models, E-V 

again sets the pace in crystal micro- 

Phones! This 1954 line makes selec- 

tion easier, more complete...assures top per- 

formance...provides maximum value. Each has 

the advantage of E-V research-engineering, pre- 

cision manufacturing and quality control. Each 

is styled to suit individual taste and purpose. 

} E-V QUALITY, AT LOW COST 
—IN NEW SLIM DESIGN 

The ‘926’ crystal microphone 


combines handsome new styl- . 
ing with E-V quality features! improved home tape recording. Write for full 


Designed for public address, information, 


tions. Frequency response is 
smooth, peak-free 70-8000 cps. 

ELECTRO-VOICE, INC. « BUCHANAN, MICH. 
Export: 13 E. 40th St., N.Y. 16, U.S.A. Cables: Arlab 


Each offers smooth, clear reproduction of voice 
and music—and high output—for public address 
and paging, for amateur communications, for 


Output level —60 db. Omnidirec- 
tional. Hi-Z. Moisture-sealed 
crystal. %"-27 thread stand cou- 
pler. Die cast case, finished in 
Satin Chromium. Size 1% x 6%” 
including swivel mount. 18 ft. 
cable. Net wt. 11 oz. 


Model 926. List Price $24.50 


Model 950 CARDAX 


Medel 920 SPHEREX 


All-direction pick-up for 
round-table conferences, 
home recording and public 
address. Response 60-7000 
cps. Output level —5O db. 
Omnidirectional. Acoustic fil- 
ter protects against wind 
and breath biasts. Moisture- 
sealeu crystal. Hi-Z. Satin 
Chromium finish. 


Medel $20. List $22.50 





Model 911 MERCURY 


Smartly designed for general- 
purpose use. Response 50- 
8000 cps. Output —50 db. 
Omnidirectional. Metal Seal 
crystal. Hi-Z. Tiltable head. 
“On-Off” switch. Built-in ca- 
ble connector. %”-27 thread. 
Satin Chromium finish. 6 ft. 
and 18 ft. cable. 

Medel! 911-8. List $25.50 
Model 911-20. List $27.50 


World's favorite high level 
crystal cardioid* with dual 
frequency response for high 
fidelity sound pick-up or for 
extra crispness of speech 
Reduces feedback and back 
ground noise. Metal Seal 
Crystal. Hi-Z. ‘‘On-Off"’ 
switch. %”-27 thread. Tilt 
able head. Satin Chromium 
finish. 18 ft. cable 

Model 950. List $42.50 





UNIVERSITY MICROFI 
313 N FIRST STREP" 
ANN AQB OR MICH 


m tw Uy for 


—* at ~ 


coLor TY ~~ 


Now at no extra cost to you 
the famous RCA INSTITUTES 


HOME STUDY COURSE IN COLOR TV 


with your purchase of RCA Tubes 


LOOK WHAT YOU GET... 
GROUP I—COLOR TV THEORY 
. Introduction to Color Television 


. Principles of Two-Phase Modulation and 
Colorimetry 


COLOR 
TELEVISION 


. Principles of Color TV Receivers 


GROUP I1I—COLOR TV RECEIVERS 


4. Color Kinescopes 





e@@ - — a o LR . The Color Television System 


. Color TV Receiver Circuits 


oELs VISION | — 


HOME STUDY COURSE GROUP I1I—COLOR TV SERVICING 











som Ont 


yar 7. Set-up and Adjustment of Color TV Receivers 


Pe bby Be 
Vise, Snr J 
HOME STUDY prin 


8. Servicing and Alignment of Color TV Receivers 





. Test Equipment for Color TV Servicing 


Here is an outstanding offer which can put Course in Color Television is an advanced course, 


your service business out front in your neighbor 


hood. Here is an opportunity to learn more 


about color TV . . . quickly . . . thoroughly from 
the famous RCA Institutes. When you buy RCA 
Tubes, you can earn a complete, 9-step Home 
Study Course on Color TV at no extra cost. This 
is your chance to improve your outlook for 
CoLor TV profits now before this big business 
gets into full swing. 


Remember—the RCA Institutes Home Study 


written expressly for experienced television tech- 
nicians who want to be prepared for the special- 
ized business of Color TV servicing. Remember 
also that RCA pioneered and developed com- 
patible Color Television. 


Act today on this progressive offer. Ask your 
RCA Distributor Salesman for complete details 
as to how you can earn the RCA Institutes 
Color TV Home Study Course FREE with your 
purchases of RCA Tubes. 


ACT NOW! — Offer expires November 15, 1954. 


RADIO CORPORATION of AMERICA 


SLECTRON TUBES 


HARRISON, H. J. 





